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#2002 — 262020 ^ 

imm^} mmm 

xiti^^^ymmmm^^S'm-^mt^m^x^^x. nkyo (a) , (b) x\t 
(c) -e^^ti^m^o 

( a ) BB^J## 1 K:^-ri^l80# S ~mi94# @ ^ b < ttm237# 9 ~m251# @ 
(b) ^fe#-^*^FERM BP-7838, PERM BP-7839^ b < liFERM BP-7840-^&S>'N 

V>T, SI^S-t^&^FERM BP-7838. PERM BP-7839^ b < l^FERM BP-7840'efeS7N>f 

Clt^3^3] ^ft#-t*^FERM BP-7838, PERM BP-7839XliPERM BP-7840"T? 

[^*:«5] ®5®tt'frliC'fb^, ADHR, XLH, mx^&> 
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#2002-262020 ^ 



m^m 9 ] S2^a## i izm-tm25^ g ~^i79« ^(Dr^j mmm<D- 
m^m 1 0 ] mmm-^ i c^t- si8o# s '-S25i# g © r ^ y ms23»j® 

mi^^m^ •^iit:^mmmwmmmmm^-23mi^m'^Uo 

[0 0 0 1] 

^mmit. mmmmmmmm^-23 (fgf-23) izMt^mmzm^^o 
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*J #2002-262020 
[0 0 0 2] 

mm^mmmmm'^ (Fibroblast growth factor) m^izmmwmBmm 

y- (FGF7T^y~) ^m0.LX\^^, m^^X'<Dt:i?,. FCFyr^V-lzm 

m^pskmm&f^m. m^mmiz^ii^^^^mmtsiE0^mizt>t:^:s>i¥mi)m^nx 

'^^A^c:fc^:fS#^§|Sfi^CfeV^T0D^9l^^iL/TV\S^lV^'^=feCD%#V^„ FGFO^ 

& rr - S ite^ L T ttFGFRl, FGFR2, FGFR3. FGFM<D{pr^ < % 4 M 
ti^^^tiX^iJ. ^T^FGFRU FGFR2, FGFR3fC^V\Ti*>^ ^^-f ^^©BV^^C 

e>^lTV^S. '\>^^U 07^:^15^ V:i7>;b'5FGF^FGF^W# 

^'fficf: UFGF^r ^ U -{cMt-§:«»"5, 'eCD^#l?Stt^^^#;M^'ll^^CoV^T, 

T«, j^SSi:bT^iltf)e)|lTV>S (Ornitz, D. M.and Itoh, N. Fibroblast g 
rowth factors. Genome biology 2: 3005.1-3005.12, 2001) „ 
[0 0 0 3] 

FGF-23«, FGF-i5t<Dmmm^mmbr:^7'- ^ ^-i^i^mtPcmKxmtjiz 

v^/:^^ *;^n-->^$;}x, $ p,tcvii?:^FGF-23®IB^J^iimffi&^fJMl>Tb h 

FGF-23:&"5^n-~>^^$tlfc (Yamashita, T. , Yoshioka, M. and Itoh, N. Ide 
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2 002—262020 



ntification of a Novel Fibroblast Growth Factor, FGF-23, Preferentially 
Expressed in the Ventrolateral Thalamic Nucleus of the Brain. Biochem. B 
iophy. Res. Coamun. 277: 494-498, 2000) „ J^V^T^t^'fe^^tt'(g U ^Jfil^ft 
^JV^' '^Wi^h^ (Autosomal dominant hypophosphatemic rickets/osteomalac 
hia : ADHR^:V^e)) ®W^^CfeV^T, ADHRm#{Cfel-j-§^M»'fe^M^$:M 

>:^^MA^#^65fCBffi$tlfe (The ADHR Consortium. Autosomal dominant hy 
pophosphatemic rickets is associated with mutations in FGF23. Nature Gen 
et. 26: 345-348, 2000) „ ^ <^^MC J: U :^#p^{Cfel-t ■5^il6ljailft;?)^§S < 

^m-^ntdo b*^b;&*^e>, FGF-23<z)^^^^e^^^ss^cov^Ttt^fe^^^•??^>o7^ 

, -:«r, FGF-23©^i^?Si^S:^^t5{"tfc®»M^'ffi##C^b3£®WS^-e^ofeo 3 
[0 0 0 4] 

V yit&^'WW!.'\tmt)mm^t\^^ZLtti'^^^nr:^ (Shimada, T., Mizutani, S. , 
Muto, T., Yoneya, T. , Hino, R. Takeda, S, Takeuchi, Y. , Fujita, T. , Fuk 
umoto, S and Yamashita, T. Cloning and chatacterization of FGF23 as a c 
ausative factor of tumor-induced osteomalacia. Proc Natl. Acad. Sci. 98 

:6500-6505, 2001) „ 3®WS^{C<fcy. FGF-23/b^^^$C|^® U AfCgl 

t^^^nm^tLXi¥m-t^:r:tt)^mm^M:io LA^L/^&j^j^f), FGF-23®f^M 

^sriJcov%T«^^;s;.^,;?,^#v>o mmmmmzm^xm^Lt^mpM^^t 
^mmt vxxm^i^'Bi&v yikm^^j]ymi)'^^^nx\*^&i)K :i<DmMizi5i'} 
s FGF-23® Be#}c ov^T^*3tl*•??^e);^)^^c$tlT^e>1', kmR^m^^'Wmt 
&j^mzFGF-23tii}^mt^:z.ti)mm^nx\>^&mMitzfi^xKitm^nx^^ 
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#2 002—262020 



[0 0 0 5] 

^f^>D(je<T> l,25DhV^^) ;^^MS<g^fi^5^f r fe^ifcil U m±i&r. # 

m m^m<D^ v yit^ t LxmMBmff^y v ^^£M^c v^ t mm^'Wrn^it 
mm n m^(D mm & i^m^^ iz^vm^^ n^w^ t jq; v % ^ & T' ^ y , ^ 

[0 0 0 6] 

^ji:i^mKmwt?>^^it.zn^x^^tixish-t. FGF-23ic-e® 

m^miz^ ^ v^ ^ r 6 -e ^ y . # fc#,fM®SM'fb^-/e6^^MM'ffi®:HM 
'fb ^^^^±xm y ^ hX^TL ^Zt. ItmBX^ S □ FGF-23(3Ojt0JSlil^M*'5#U? 
'ffc5S§:^<ri:^, l,25D&iST$•&5f^M§:^LTV^S^:i:*^b%, FGF-23j&« 

m^. wm. '^mM^^it^ti^r=.5,:^.^;]yj^mmm^'^(Dm'^MBizi5\i^xFGF- 
3^a$:a^L, mm\zmm-km-ttc.it\z^vGv-2Z(DW}HmM-k^'&ir^i3m<Dm 

[0 0 0 7] 
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^#2 0 0 2-2 6 2 0 2 0 ^ 



FGF-23® iSfff f)mmt:3\^mz,tmmizi5\>^x. fgf-23 ^mi^^^^m^^ 

#M 0 PI W^FGF-23^^i^^ M V ^ feFGF-23(>D I^Sfe P, tl S „ b 3b> b ^> 
. -bSB0,fcel^:&^ST'FGF-23S:^^6^J{C«IM^-5V^^i|^5S^S^^«ii^P>tlTV^ 

[0 0 0 8] 

Ornitz, D. M.and Itoh, N. Fibroblast growth factors. Genome bi 
ology 2: 3005.1-3005.12, 2001 

Yamashita, T. , Yoshioka, M. and Itoh, N. Identification of a N 
ovel Fibroblast Growth Factor, FGF-23, Preferentially Expressed in the V 
entrolateral Thalamic Nucleus of the Brain. Biochem. Biophy. Res. Cominun 
. 277: 494-498, 2000 

The ADHR Consortium. Autosomal dominant hypophosphatemic ricke 
ts is associated with mutations in FGF23. Nature Genet. 26: 345-348, 200 
0 

Shimada, T. , Mizutani, S., Muto, T. , Yoneya, T. , Hino, R. Take 
da, S, Takeuchi, Y. , Fujita, T. , Fukumoto, S and Yamashita, T. Cloning 
and chatacterization of FGF23 as a causative factor of tumor-induced ost 
eomalacia. Proc Natl. Acad. Sci. 98:6500-6505, 2001 
[0 0 0 9] 

:^mm. FGF-23$:^iit-^*ii#:, Mmzmmi^^^\,^xFGF-23it)mmt^m 

[0 0 10] 
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^2002 — 262020 
[0 0 11] 

iinimm^m^^m't^mii^x*:^^x. oto (a) , (b) xt^ (c) 

[0 0 12] 

( a ) @S^J#-t 1 iC^-rHlSOS: g ~S194# @ ^ b < {d:^237# g ~S251# g 
(b) ^fe##A^FERM BP-7838, PERM BP-7839^ b < liFERM B?-78A0X^^/\ 

V^T, ^ft##*^FERI! BP-7838^ PERM BP-7839^ b < »FERM BP-7840T?feSA>f 
[0 0 13] 

(2) mmmi^^^mm^tLx^timmmmm. :^mm<D^mmmmicit. m 

o ®J^'ffi#I^C'ft:3S, ADHR. XLH. 

^wmis^nm,25T>]imfi'^m\tn^^piSi<iL^i'D(omB\z.mnx%^}. z. 
ti^(Dmm<Dmmxiit^Wizmmt^zt.^^x^:s>. 
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^ #2002-262020 ^ 

[0 0 14] 

[0 0 15] 

[0 0 16] 

(4) iB^a§#l {C:g^t-^25#S~Sl79#e®r^ >^mBH3^JCD— S^rM^f -5 

:^^m<D ^vhiz it^ mmm-^ i izm-tmiso^ g '-'ii25i# a od r ^ >^ ^sb^^j 
(D—m^uwft^mi^nhx. mm^-^ i jca^'t-iii8o#s~si96#HcDT^ y 

[0 0 17] 

5i0^-23Ji!:#;^-^#, 
[0 0 18] 

[0 0 19] 

[0 0 2 0] 
[0 0 2 1] 
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#2002 — 262020 

^•fe^it-feffi-ISU ^Jfil^Effi^^;!^^ (ADHR: autosomal dominant hypophosphatemi 
crickets) <Dmil&^^<Dmmm^fjmi^ht\.. ADHRm#^CfeV^T#Me5r^C^ 

6) n^MB^ t b iSl^^tlTV^So :itlic>(D ^ t-^^^ FGF-23 
*^igy >J^il5!E'ffi3^m®•©MffiH^i:bTl9-^bTV^§3^l3b'?#^eJ^-g>o FGF-23 
®^%^Stt^COV^TMm;l#FGF-23S:Vl^J^^C^a#•rSlll^^CfeV^T, iSU > 

J^it5es:^^t-sz:^l*^5SigstlTv^So 3ne>(Z)ciiiA^e>, FGF-23tt:^#:i^T*m 
^^mcmm-v^&^o FGF-2S(D^mfs^^mm-t^z.t.iz^*j. ^ic^^tc 

FGF-23(:Dg|#30^^ h U zysk&^mB^^m-v # s ZLHiimn^ti^Miif-v 

[0 0 2 2] 

h(D-:Scmt. ^^mz^-rr^ jm^Mmt^o cg) irvt/y. a) r 

(V) Avy. (L) n^vy. (i) -fvn>rs/>> (s) -feU^, (t 

) (D) T:^/^^=^r>^> (E) ^Jf\/^^ym> (N) TXA9¥> 

, (Q) ir}v^^y^ (K) iJt;>> (R) (c) i/7s^->(y. (m) 

^■5^:t~>. (F) :7a:n;i/T^^>, (Y) 5^n>>>, (W) hU::^h7r>, 

(H) MT^^Vy. (P) :^qU>. *feDNAS:^gBt*'5fcit»icMv>6)tiST;i/:7 
r^v \><D—:$C^<DMm\t. ^^mz^-t. (A) T7=->, (C) S/h2/>, 

(G) ^''T-^. (T) 5^^>o 
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^ #2002-262020 
[0 0 2 3] 

[0 0 2 4] 

1. FGF-23^mmt^mi^ 

[0 0 2 5] 

t^*#^lII*^^m0M^^-^*)i^®^^-e$>oT%J:v^„ hFGF-23<D?sffii:ii, t&ia 

[0 0 2 6] 

^mm^nmtr=.m\:^m^mmiz ^ y i^jti-^ - ^ § t r=.mm^m 

■:^miz^ t) #11 Life t ^FGF-23$:^Jr>A^:$^«?^^^$:Mv^TJi•^^c•^irt-S3 
J: *J aSJi f S ^ ;?>^T' # S o 
[0 0 2 7] 

^^miz^H^mi^tit. mmizmmi^tc^oi^}:! hFGF-23t.rci,t^(D-miz 
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^ ^ #2002-262020 ^ 

urn. mu) "^rcDT^ jmrnm^n-v-t^^mmm^m^m 

[0 0 2 8] 

^mtt^m^l^X^^. FGF-23®«^t^mM'K^CoV^T^i^0^t?&S^^)T% FGF-2300 

Srffofe. rtxe>S:Mv%T^^gilBS:&^r0'^JJbfeFGF-23®^m^^7a:>^t?>:/n^y 
■5^Y >^lCi: »;ff:&^v^. ^iim©^#±^cfifCld:^^§ffFGF-23SeK(Z)ftfilc# 
4(^)FGF-23M a {c fij^-t ^ ^ Zf^ F l^)"^^"^ ^tlTV^^3^1^0^e.;^)HCL/ 

#6>tifcm#ii^BMFGF-23i:-€-(Z)-^m{ci*;^CS^:^5^Kk:^b 

[0 0 2 9] 

\ z:4^e>®^&#M6?;m^&M^^^*)•t!:TMv^§^^:T^ #^;&FGF-23fi3fe/<r^ 
^ tf»*^ e)#^®SB^JMI^&^o/>i>^^ KSr^ffit- S 3 ^ «riglc bfe. FGF- 
23(D^^Kif. 'f^i»JCB|bT0#^Iffttree>A>lC$nTV%^V^A^ ^^«FGF-23S:GH0 

IBSS T'^Ji $ iiDfe m-B' iz >> ^'*-^;i/@B jrj m.^ L t^^^M Bmr^ifxrji<. 179# 

B (Dkrgmm n i8o# s (DSermm<Dmxwmizm^ < i^m<^(D^^^^nmxm 

>t@>5^®^rL^SrMv^fe^^f^||J^-e^6,:^)^^CLfco $e>lC, FGF-23$:-^tf«-9-> 
i^tikmUCDm^mmz^ «4il?lj:FGF-23li^:RM'e#^t- -S^JCML/T 
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y #2002-262020 

. Jfe^ tfi liFGF-23® 19611 g Arg^^ ii ig7# B ® A 1 a^^© ^l?-©iT36^^ D S i. 
t^mhii^ZV^. rtli*ThrombinlCJ:S%CDi:#;ie>4X, 198#g0Argi:199 
# B ©MetfZ)!^-?? D T V^ S 2: a g) tl-S , 

CO 0 3 0] 

(2) m^<Dmmi 

m<Dmm^^m^^r:^f^(Omm^mM m^lt. bovine serum albumin^) t.(D 
^^m^. l^^M^c;;St:;T:^^M?S^f(l (Freund' s Adjuvant^) ii^%{c, H htfi 

[0 0 3 1] 

Nature, 1975 Vol. 256: 495-497) ^tJ^^tlfCl^CTff e> r iljb^T^So BPt.. la 

^mmmiz^^xm:^-t^:r.tiz^ y^ffj&e)^ iij^^tf^So 

[0 0 3 2] 
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0 0 2 — 2 6 2 0 2 0 



[0 0 3 3] 

m^^jF-mm^nm ^m^^x $ it r=.mmmmi$> ^ m^-r ^:r.t.f)^x^^ (p.j. 

Delves., ANTIBODY PRODUCTION ESSENTIAL TECHNIQUES.., 1997 WILEY. P.Shephe 
rd and C.Dean., Monoclonal Antibodies., 2000 OXFORD UNIVERSITY PRESS, J. 
W. Coding. , Monoclonal Antibodies:principles and practice., 1993 ACADEMIC 

PRESS) „ ^h\z. ^-'^y^v a:.-v i^mmwm^m^m^^xmmm{i^(Dm^ 

[0 0 3 4] 

2^^^®j}<Ui^n-:^;i/Jjt#:«, HJfeMstc^^i: e> tc, -fb^-a-^K b ;feFGF-23 
e>^cbT#fc^^fc0^(t'|^^cov^T^i, ':'x>^^r>:;fn y^^-r V^^ilELISAtCTM 

lif b FGF-23M ^m.\zM-t^Km^^mhfs^\zht=.. 

[0 0 3 5] 
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^ <^ #2002-262020 ^ 

OFGF-23M &Mt (DEfi^^ ^ H^. t FGF-23 ® ^^#f£^^^^-S 

[0 0 3 6] 
2. FGF-23<^);^ffi:&^ 

(1) ^i^un^<oFGF-23t^<Di^mm^mmLx^M.miz^m^^:&m 
mm^^ {c V ^ T ^ #:^j|Bf (D ^m-t^ fgf-23 ^mmic t ^ jg^si ^ 

a^^'^MmUfcFGF-23©.S^^lc^C^FGF-23Ma^®T^jfiilK-9->:^;i/M 

IStC^l't SFGF-23®^e-^^tC J: S ®T>i 'fbi|i^;b<FGF-23G)M^0Di^#ia^i: »; 

(owmxmmm^-t^zt^m<oit)-^izvx\f^^o ^-ox. ^i^m.nfp(Dm&.^ 

%t*^FGF-23^;^mf Sfcii)lCii, IB^tf#-^lJC^t-^25#B— ||179#BCDr 5 
y miB^J®-iS S: f t s jS3^J##l ic^f II180S B -'^251# S OD T 

a^5^J^^#bfeN5^M^igill#;7?^^2C3BJjL#:i:, c*«^^#;"t?^^ 
3ClEjrL^^;fc:.lilD6Am#:i:$:M«5*^*D-^S3i:T'llife"r^S (0 5) „ ^^IZit 

;gFGF-23:&n96# @ i: 197# ^ S V> }il98# g ^ 199# @ t ® $ tl -5 r 

0# g 3?)% 196# @ ® 1^ Srfgli-r S3GlEJ)i#: &C5^^m*n:#: L/ TM V> 
[0 0 3 7] 

*feJfil^t-9->y;i/0^|gC!)i^lC, FGF-23S:^iTt* -sp^tthn Vfcf>-??^SC!: 

y ^ )\ymW:<DmXiK. 3 i: {C J: o T y ^)Vmm\Z^ e) FGF-23(Z)3£fe § -UiT 

1 4 ffiiE# 2003-3006648 



^ <^ ^2002—262020 

[0 0 3 8] 

[0 0 3 9] 

(2) FGF-23^mmmic-^m't^:^m 

FGF-23<D&{^x-<Di^mtmmt(Dmm^m^f)-^izr^^timm±^mv&i) 

> ®»ffi#m^[:5S®^M^iT^3t^'^®y >jfil2£'|^^;i,j^ (ADHR. XLH: X-linke 
d hypophosphatemic rickets) ©^©fJCfe V%TJg'MT'fe'5o J: tJ^^;^ 

J^m^lLTSJ^*t^ill?feSO:^)^i^'^-efeSo 3®«I;e>;&m#{CfeVNTFGF-23CD 
^'^mK-t^f^i£(D^mi^^^m<Zt:t>'^X^^J:^iZ^^„ FGF-23j6nj 
^^^Xlkfpmm^^m U T V ^ S i: ^^^X e, tl, M^|rA<3D¥*^6«r J&FGF-23<Z)Jlil tf? 

mmt. ^:t\,^mBm^<DFGF-23]ktpmmt^itm't^:itx. mm<Dmm. m 

^:^m<7>mn'Pfam:^^(Dm^izmmx:^^ztiii^^hti^o ^<D^z>rjt^ fg 

F-23(Dmm?h^mmt^±x\ ik^(^FGF-23mm:fym^-^mr^mmmmi}'i^!^ e> 
4x-g)o itmnhf^mi^cDm^ (DM^-^ioi^^i^-y y^^^y^Eusmx^mv 

. M^Afe cfc tJf^mB#{c^l:J §FGF-23CDjfiitft?iM&^fi6«rJctH!fjt^5 Z t ^bT 
[0 0 4 0] 



1 5 ffilE^ 2003-3006648 





#2002-2 62020 



, ^i/':^-f Ay r^y-fe-f. ELISA, VkQSr^E(D-^miS^—m.m\ZjSiiibi[\.X\^^o t. 



[0 0 4 1] 

x±^h l.x^^^^VGP-2Zif^mm^xm-^n^ 3 i: Ht^^). ^w-n 
•^®FGF-23§:Mfc^*6«rfc:gim-r -5 fej?){cii:!:® J; e> ^■©SiT^%;it bfe^mm 

<D5g^;()^ig:^Ml?&o feo Cltl{CttJikcDFGF-23SfigO^P:$5'e2^J&^ili'rSji!:#; 

ELISA^COV^T^±, ^igM7}C^^ j: ^ lCFGF-23Se^^-e®fJ^^W>T*S:®^6«rfC 
ll^f ^3il:^'J't?^^r il^^Lfco tfc. HiiMS. ^iiM4T^^#L7t^FGF- 
23^>^ ^-:^-;.l/M#:^c^v^T=fe, FGF-23Sa^®|gmSP^£®#Mtt>&^«S«f$n 
T y , * fcFGF-23 i: ®M-^#ffi3^)^ ^ -9- > K>r ^> ^ELisA^<2)iSi:M;&'««rig-e^ § 

C:il&tee>*^fCLfeo VDQmi^. 2C3Bm^ifc. 3ClEM#:li> 

^ n €ti i: U T =b ^ b T % m V N § r h ^ r 1 35)^f 0 ^ b 

}feo —:1s. 2A2B^i^#:^iV^•rtl©M3^^C=fe5fCJg-e^ofeo FGF-23ge^O^ 

i: x:^immmmz& 15 S e> J& o fc, SB3«J#-^HC 
atbfcFGF-23ga^(Z)T^ >^^®25#g~179#@**t?<DS33»JfIJ^, 180#S~19 
6# @ * ® gg^Jfl:^. 197# @ ~251# g ^ ® IB^JM^ S: -e ^ m 
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mm<omi^<D:^-^-^X\ 2C3BJ>i#:liiB^rj#-tlJCa^bfcFGF-23geS(Z)T^ jm<D2 
5#B~179#i *T*®iB^JM^S:|giJ't<5*iT:#:'^fe 3ClE*?t#t±180#@~196 

^mtxcDmmmm^mwt't^o wemmt. sg^rj##icD237#s~25i#s® 
mmm •kmmt^mi^x^&^r^o mz Bmxm'\^^m^^ fgf-23 
MBMomm^m^fcLm'^Kskmmmm^^^^otsi^m'^mmhx. 25#@~ 
i79# @ * *^ (DmmMm mwt-t s m# t , i8o# b ~i96# s t. x<Dmmmi^ ^ 

So ^fe, ^«®FGF-23SaS^^m•t•SJ:'T?^i, 25#B— 179#B^*??(Z)15^ 
M^&^mt-Sm^il, 237#g'-25li|@*7?®iB3^J|R^S:|g^-rsj/i#:i:S:m 

^^mtfii^tLxm^^^z.iixmmm0^mm^mmiyX\i^^o • 

[0 0 4 2] 

ADHR(Z)m#tCfeV%TFGF-23m'S-?®^X'fe>X^M/^>^^£U>jfil5g'ffii^m®^0 
izm-^LX^^^ :itti'^m^-^tlfc (The ADHR Consortium. Autosomal dominant 
hypophosphatemic rickets is associated with mutations in FGF23. Nature G 
enet. 26: 345-348, 2000) „ ^ hK^^ ltm^'\i'9rm^tmK^\'^xmmm^ 
't^mMM1&m^t.hX¥GF-23^m^tr=. (Shimada, T., Mizutani, S. , Muto, 
T. , Yoneya, T., Hino, R. Takeda, S, Takeuchi , Y. , Fujita, T. , Fukumoto, 
S and Yamashita, T. Cloning and chatacterization of FGF23 as a causati 
ve factor of tumor-induced osteomalacia. Proc Natl. Acad. Sci. 98:6500- 
6505, 2001) o Cltie)<Z>^^lC«fc FGF-23:&f® U >jfil^1£j0^B^ ^ 'tft 

^tm-&^t>'mBizm^i^x\>^^-^tmt)'^^^o vfr^b. rtb^T'^#p^®FGF-23 
23(z>#M&5i^m^^si3iLfcc :in^^\i^xmmmmc^t^^iz. mw^^'wm 

■^*tlSFGF-23^^46^{CM^ bfeo ®14BtC^-t J; e> lZ^mmXit.St(p¥GF-2S 



1 7 
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1^ #2002 — 262020 . 

[0 0 4 3] 

FGF-23©Ma^tt^e>*^^C3tlTV^;&V^o mi(D^^JVm%t hX g^lSsS^MV 

mi)mw>-^tixiB*j. ^vyskm. ^j]ym"Wmhm^M't^:^iiif^m^nx\i^ 
So :^mm<Dm^^-&m^^x. mmmzsK^-t^oiz^ a^ttHyp^^7:;^}cfeit 

SFGF-230Dllilcf»|!ilt®M^ S:ff FGF-230Da-K*^^ L < llfv> r i: SrBffi b feo 

IS U > Jfil5ffi5^mT'FGF-23(Z)^M A'^M H S S ADHRiC ^ V^ T WODM^^l* 
[0 0 4 4] 

FGF-23i±. ik^(Dvymmt.i,25dmm^i&r-^'&^'f^^^^hx\^^f)\ ^ 

<^)^3@6«>^gtI^COV^T^ia:<^^$tlTV^^V^, ^M"rSFGF-23?S<afcODcf^|im 
CJ: a'^i*FGF-23}?><^tS^lCfeVNT=feU >^l,25D®'f^|&A^:y::^S:il^tt- 
S±-efiM^^StI$:^t-S3i:$:0>9e>;^)^{CLfe„ ^-oX. FGF-23li, Vyf^m^ 
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2002-2 62020 



[0 0 4 5] 

#ico^7$>^s!i#A6>ti§o vG?-22it)mm<Di&^mmm±^mm izj^m t- s r ii 

FGF-23® u yi^mmm^p}^^ ^ yB^mmmic^vy^^m^^^^ u yi^m 

m^^mmmmic^'^j^mmn. w^«iJc#e)5^«icfevNTFGF-23;&w^ o < 
v^f^Mi:bT«v^Tv^sBrtg1^*^%^e,tl5o mmizm^mmzmmmxmv y 

T%FGF-23©g|^;^)^^lgg$4^TV^§. ^(D^Z>^m^K.lS\i^Xlt. MS{C_h#b 
fcFGF-23^iE#l^^;i/JcM'r^l^T;fe<, LTjE^^itS:a^fFGF-23 

•5 ;&FGF-23©?sffi 2: cfifEi^ ^ v^ tj:{it(if L- e) § mmtu ^ (DmB(D^mmizm mx 
^t.m^<hti^a mMm25iz^tJi:z>icw^mm.rK2:^-Mv ysk&^^t^m 
%K:fevNT, FGF-23itfimh<-mm-kBt^tfiiM,m^nr:^o wmm^rK^'^h^ 
9 ^ y^ifmrn^^oy^pis^ < h %-mtz.(DFGF-2z<D±mz^^wmx^^ 

nXhn^o :$:|§B.g(Z)^^t^^MV^TFGF-23©?S'|4&l^IfII&§V^^i|^5S1■S^:^iT' 
. i®FGF-23CDM^l^^ittC#^5^m^^;^T'^-5^^;&^%;^&tl<g>o }l<\Z^)y 

m^^ti^o ^bizitskmmmBmxmmtt^^x\i^^^Bt^t^^z>jL^Mmmm 
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#2 0 0 2 — 2 6 2 0 2 0 



FGF-23 -fym"^ mzi,25d^mT^-^^^tlll,25diZ^i) FGF-23tim'^ izmU ^ 

FGF-23CDf^M&ffli0fbTu >f^s&^ ^ ^ ^D^iT, ^jv^/^A^m^mm-r^ 

[0 0 4 6] 

FGF-23^*±:«g<Z)J:e)fC^^^:®f^i»^SEf^CfeV^T«M3&^S#JS:^bTV^S^l#;t 

J*, FGF-23©aigiiipa < Kmrnm^^fi^fM-t^ :itiifix*^^mi^^mmm 
■^t^:r.inz^'DXMmvy<D±M-t.ikmi*25mmi)'^±M--t^^ii^M.mhr=. 

o 4tJc, Mv^:fe^^®^f$:ttlll^6^^c^?^;x(D^^*^'r^ms•fefefc: hFGF-23®ifii 
?tU>feJ:m,25D&<BT3-&'5?S'ffi&^^lcm^$'ti:fe. §e)fC, h FGF-23 

$ tifeo :i oc>Mi^" iiFGF-23 ^ b fc^-^ M ^ ti s ^-ft; t±<m<D%<D 
T'^y, |§^(Z)m^l:iV'?:^®I^H'li£FGF-23«:%ffli^Jbfci:#;te>tiSo -^T- 

rcD3^i^ii, FGF-23i,tmMmnv}x^<iE'^mK^^sx%v y^if^^ymm 

'SH^il bT«6V^TV^^Zl ^ $:^-r%C[)l?fe^„ |§0^(Z)FGF-23(Z)^%?S 

-ffi & m^^fe <& V % itmm ^a^^mni'^x^^ mi¥it. FGF-23<D&m?^^i}'^^^ir § 



2 0 
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#2 002 — 2 62020 



[0 0 4 7] 

LXlt. m^ltmm^^ 1 lCzi^-rmi80#i'-'^194#i^b < lim237#B-B2 

P-7838> PERM BP-7839^ b < ttFERM BP-7840t?feS A>f :f U -5^ 

[0 0 4 8] 
6. |iT:FGF-23m#^&-^tfg^M^#f 

■„ 2|s:^0>9(Z)m#:ii, ffi5®ffi#®('fb!lM. ADHR, XLH^C^bTgSffi^#i:L/TMV^ 

T'^So *fe±3izE® <fc icFGF-23*t^a6<;#^f^^TT'«ii^^S:#J&^fe bT^ y , 

FGF-23© U >f^WIISf^M^FGF-23:!b^Mtr'tS If ^ ^ >Df^|»$::frbfe:^;bS:/^7 

^m(Dmmzmm-t^mmizMLxwmm^j;:x^'?mmizmmm^mthx^\f^ 

^:r.ti}^x^^o $ e> fc ^ IC V n T Jlil ® FGF-23?i^ (D±M--^'^m^ti'X&^ 

skmmmK^m-t&mmizMhx%mmm^^u'3^mmizmmmmmii\^xm\>^ 

[0 0 4 9] 
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So 3(3Dj;e>^^mJC^bT;*:^^9®*rL#:«> FGF-23i:(Z)^fnffilC j: *J, FGF-23 

m-k^'&^^mm^mtLXit. CpH-KaSlIodineaSlI, 125Iodine 1251). 
-^^y VU'i^A(90Yttrium:90Y), >f V J^i? A (llllndiumtlllln), 7^ :^ ^ "Jr A (9 
9mTechnetium:99mTc)^©^ife|fif:Mg (J.W. Coding. , Monoclonal Antibodies:prin 
ciples and practice. ,. 1993 ACADEMIC PRESS) , (D^Bi®#^ (Pseudomonas e 
xotoxin) , V:77^VT h^t/y (diphtheria toxin) , U S/>(Ricin)CD j:-^:^ 
$IHM#^> fea:tJS(D:5i h M/^-fe- b (Methotrexate) , "T-f (mito 
mycin) , ^UdrTV-fS/^ (Cal icheamicin) ^ if CD-fb^^?SM (D.J.King., A 
pplications and Engineering of Monoclonal Antibodies., 1998 T.J.Internat 
ional Ltd, M. L. Crossbar d. , Monoclonal Antibody-Based Therapy of Cancer 
., 1998 Marcel Dekker Inc) mtl^mf^tl. J:yif*b<li, Maytansinoid^ 
F^^y ^?':^)'^^V^ (Chari et al.. Cancer Res., 1992 Vol52:127, Liu et 
al., Proc Natl Acad Sci USA., 1996 Vol93:8681)„ 
[0 0 5 0] 

iBmt^t\,^iL^K±m(D^^tj:mmyi<>mm^mu't^z.tiz^i)n 
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«^bT^MLT%<fcVN„ m^0ji5&tt, majv-h. mmzBMP^. mm^. &, 

[0 0 5 1] 

Ikgfefey 20 ng J()^e>200 ingCD||ffi7?^li4x-5o fe<5V^tt, fey 0.001 ~ 

10000 mg/body, L < «0. 005^2000 mg/body, S & fC^f * U < «0.01 '-'100 
0 mg/bodyCD|g#^S:^/Stri:;b^T?^S. b;i)^b:^75)^e). 2^^B.9a>^^iia^%li 

3 ti ^3 CD c iff pg ^ <5 =fe (?) -e J& V ^ „ 

[0 0 5 2] . 
7. *fi;FGF-23m^S:-^tf^l^^A 

SttM^^Jffl UT, :^#:|^®FGF-23:0^^©^^e5Bi^5&^FGF-23^5^$IHB®^^a5 

T#:?gi0:9-ltS:ffe>^^=fe#;te>tiSo *fe, l^^tf-X±icm#^S^'fbb, 
-^#:$rtlI45{t--5^^5&^H=fe>«TtgT'fey, r 0 J: ^ ^fe^^SgT-M^HIiKbTt^i^fC 

[0 0 5 3] 
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2002—262020 



ym^-^m^ (IGF: Insulin-like growth factor) ^JBj^JfMS^^'^-^t (TGF 
-j8 : Transforming growth factor-jS) ICM^tlS J: e) }C^#:T?SIJ®MQ^il^ 
-^bT, ^©^#^^S'ffi^WbTV^§M:^)^#<^a^)e5tl-g>o FGF-23{CfeV^T^i. 

, HJ^MSlCa^i: J; ^ izm^^^'^ Kilti^^-^f lCFGF-230#5t&^<|g^b 

&MV^TFGF-23^cM-^$i±fe^/tM5:#^Jm'r3i:^Cj; yFGF-23CD:^#;|^TCD^% 

& MSP ^ h & ti S o 

[0 0 5 4] 
9. FGF-23$:ij^^m<^5fe-tS:^^ 

oTVN^o FGF-23®#M65B§?5&i:bT%^JMor«g't?^So Jfil?S 

S^S^b bfc^M{Cg^M$-&-5 3 ^ T'FGF-23&M^6«F{C|g?^-r § :iilif^X-^^o FG 

F-2335)^i®5iiK:#:fc-r-5 J: ^ fjtmMommmMt hx<Dj^i;mi}^^^^n^o mmm 

i^m-^'^^^^t.ti^^. WM®Ttc#e)l,25D®fST(?)^®H^i:bTFGF-23A« 
MV^TV^SBr|gffi>^)^lt<, 5t5W^m#^CfeV^T:*:|§^<^)S^;^&ffiV^TFGF-23^lil^^ 
t S lijg^-^^^CDl^i^ {c:t M T' & S r i: 3b<#;t e> n S „ 
[0 0 5 5] 

&.±(D^oK. :^mMitFGF-23-k^m-tSr=.nXt£<. FG?-23t)mWt-t^^m 
[0 0 5 6] 

10. 
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m 



0 02 — 262020 



: FGF-23 1 (DM^ tC V \ T ® IH D V ^ Ij:^ «i) T & ^ ■ 

s^szi^-e^ffit-^^So ^iwb tcmmmmma^ t fgf-23^ e & ^ i> 

[0 0 5 7] 



(1) FGF-23Hge^^3^^^t5?-®#^ 

FGF-23 & n - Kf S cDNAli, ffiJgf'l4#]^'fb5e®^&JS5©® cDNA^ ^ ^ U ~ S: 
^S^lb, FlEcoRI:/^^v- (IB^[f##2) i:LHisNot:/^H"T- (IS?rJS#3 
) ilLA-Taq DMA polymerase!: MV^T96°C•t:-l:^^>KMb7h^, 96'C-e30S\ 55°C 
T*30jg!>, 72r;T*30#:;5)^e):&SX@S: 1 iJ--f bfc35-9->f ^^;i/CDPCRS:||jgf 

S r J: y mm b o FlEcoRI v - ttFGF-23 & =t - K^T S mSfB^J© $ 
e>{C5'-|B!l_h^}C#^t--g>SB^[I{CT--;i/L/. ^©ifipim^^t (^FGF-23?: n- Kf S 
fli^ (Z) 5' M {CEcoRI frj PS^^gp^ #^n-r -5 = LH i sNot 9 >r - liFGF-23 ^ Z2 - 
Kf-SBB^JCD^^&n F><D5*'|B9(Z)iB^iJilT~~;i/t-Sa!^JtHis6-taggB^J (His- 
His-His-His-His-His) ^n- Fi" SIB^JICI^ < J^^&n K> ilNotlM^i^^Sa^^J 
Sr^tfo -e®^m. iiiPi^;t«FGF-23Se^®G5Kj^{CHis6-tagffl^iS:#^ltIbfc 

mj^^EcoRI ilNotl-em-fb b, im#JCEcoRI ^Notl-TM-fb b ;fci&%«Wfig|§^^^5^ ^ 
-•^^SpcDNA3.1Zeo (^H Invitrogen^t) i:3*^Lfco C!l ® J: fCf^l? b 
l^^'<^^^5?~S:^n-~>^b. JSSSS^i$:^^L/TgeifCDHis6-taggB^J^S#iII 
$ti;^FGF-23Ma^^n~ KbTV^§C!l^S:^!i^bfeo ^ - ^pcDNAFGF 



2 5 
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2 00 2—262020 



FlEcoRI : CCGGAATTGAGCGACTCAGAGCAGGGCACG (iS^J##2) 
LHisNot : 

ATAAGAATGCGGCGGCTCAATGGTGATGGTGATGATGGATGAACTTGGCGAA (i2^ll##3) 
[0 0 5 8] 

(2) FGF-2335 B ^^m^ ^ ^. - (Dmm 

PCDNA/FGF-23H ^ mW. thX FlEcoRI y'' ^ >r V - ^ LNot :f^>f^- (IH Jll##4 
) i:LA-Taq DNA polymerase$:M V^T94•C T'lrS-r^^^a b fe^. 94'C"e30#, 55°C 
-eSOB. 72°CT'l:9'35)^e)^S3:S$: li?--f ^';Vi:bfc25-9'^i^;KDPCRS:|lig-r<5 
:ii:tCi:yii*ibfeo Btl^mr^. ?Cm^<D^^^TA DNA polymerase (;^>rx 
, Roche^l) JC j: *J^?&ift;bfe®"&, Polynucleotide kinase C:;^^:^, Roche 
m ^MVxTDNA5^j^(DU r h"eFGF-23MeK$:=r- F-t-ScDNAm 

>i&MSSbfeo ISJg'^^^f-pGAGGS (Niwa H, et al., Gene. 1991, 108:193-19 
9) SrEcoRITM-ffcbKlenowiT^T (>^>f:^, Roche^h) ^MV^T5^^^¥?t^t: b, 

ofeo ZIOD j:-5JCM$^bfeFGF-23^3~ -g>cDNAir>T ^IpGAGGS/^i^ ^ - 5:3^^ 
bfec j;e)}C#igb7^l§Ji^^^-?:^7n-n>^*b, JSSiB3?'J§:^^bT 
S 6«f(Z)FGF-23Ma® & zj - K-r Sf3^[|:^)^e«r5l icif A$ tiT r h S:?®^ b feo 
Z:(3!)/<^ ^ — &pGAGGS/FGF-23hl9;t*o 
[0 0 5 9] 

t;tJ:3«£(DFlEcoRi:/^^-x'-i:LNoty^>r v-"X?iti|jgb^FGF-23§:n- K-r 
StlT>^&EcoRIiiNotI"T?M-fbbfe©t»^Sgbfeo ZltlS:, l^j^^^^tJi-T'feSpEA 
K8 imm. Edge Biosystemtl) {C:$)-^|^ U jjf l/- Ax> h U -@B^J (IRES) ^if 
^M3t-fe^3i6gQ^ (EGFP) &^^bfepEAK8/IRES/EGFP^i^^-<^)EcoRIi:NotI 

Mi5W0gm}c#AbT^n-~>/7'b/^c mnvfcL^^^^ \^^(D^mmm^W: 

^b, FGF-23gaKS:3- KbTV^Sri:S:5g^bfco ^(JD'^^' ^5? ~ ^pEAK8/IR 
ES/EGFP/FGF-23 $9; -r o 

LNot : ATAAGAATGCGGCCGCTCAGATGAACTTGGCGAA (iB3^##4) 

pGAGGS/FGF-23$:EcoRI-t?^'gfbbTi[^ft:bfeODt., Klenow^/^^ (^-fX> Roch 
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-262020 



SrBglll-em^bbfc^, Klenow^;^^ (X-f:^. Roche^fc) •km^^X^m^^mitL 

fee $e>tcBamHiT'm'fbbfe(Z)*.r;!fn~xil^^m-e/<^^^-^5»$ibfe„ 

'<i^3?-&^'n-~>^^b, ig»IB^J?:S^^ b T S e&®FGF-23MeM ^ n - 
Sffi^J^^eSafCliA^ tlT V^ S CI Ufco ^OD'^^tJ?-^: INPEP4/FGF-23 

[0 0 6 0], 
(3) FGF-23RQH® ^m^^ 

FGF-23g e Mtt> 179# S CD ArgJ^* 1 180# @ ® Ser J^^© |® "tfM fi^^ & ^ It 

^■tv^:li:;^)^mai^4^}to ^©t7J^lTgma)N5^ffi!lr5 y^@B^ji«e^mM(^> 

MWmn-^ Arg-X-X-Arg|B^JC-^-r S Argl76-Hisl77-Thrl78-Argl79 (M^^i 
##31) ^feADHR't?(?)4:^-fe>::^igM^-®176#@Xttl78#S0Arg 

^iT{CW'f£^^b> (^S:^^oADHRjCBe)tt-5^MFGF-23(Z)^7';Vi: bTCT^j^JCHis 
6-tagS:^L, 176#S i:179#S(3DArg^^^GlnJ^SfCttilb;t^MFGF-23^e 
K (jei^TFGF-23RQHi:V>e)) S:||J^6<>{C#|g'rS fei*® ^ -^^Sr^TTo fee 
f^SS^^li, Arg&Gln}cgmi-Sfe«)<Z)jf^Mmi23?ffS:-^tfli^l^::^^>rv-T 
feSRQF (@H^J##5) ^i5l^:5-I&I>^^>rv-1?fe'5RQR (Sg3^J##6) $:-^^bfe„ 

F-2Sig^rjS:iiif@-r'5feei?)®:/^-<v--e^'5MEl (m^a##7) ilHNt (IB^J##8 
) S:#igbfca MElttFGF-23 cDNA:«»^3-Kt- K^^r-^t?^:^®)®^!^® 
::^9-rT-l?feyEcoRmi^j^^SB^J&;t"t-5, HNt»FGF-23 cDNA;?)'?=t- F-TS 
Ji^$&zr F>cDtutCHis6-tagIS3^J&n- Ft* -5 3 F^iaa^ySrlfA'^^. Notl^MP 
^iB^J & r ^ 6 1^1 ^ >f V - T' s „ 

RQF : ATACCACGGGAGCACACCCAGAGCGCGGAG (®B^J##5) 
RQR : CTCGGCGCTCTGGGTGTGCTGCCGTGGTAT (@B^J#-^6) 
MEl : ATGAATTCCACCATGTTGGGGGCCGGCCTGAGG (SH^fJ##7) 
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ATGCGGCCGCCTAATGATGATGATGATGATGGATGAACTTGGGGAAGGG (@B^J#-^8) 

10 ngCOpGAGGS/FGF-23S:itMil bTRQFiiHNtC?)^i^'^t>i*:i:MEliiRQRODM«i-a- 
t)i±®y^-rv- (#200 nM) -ePCRMJ^^HMbfeo H^t^Jipfu DNA polymeras 
e (^111. Promega^i) $:MV^, 94°d?l4^P^'^iaO:fc=^> 94°C"r'30#, SS'CeSO 

bT#fe2S^©M^s?g?:io#ic#5i^b> ^<Dt%<Di fii-t^^m^mhxmm 

HL. r4xtCMElilHNt>b'^Jfi^aM200 nMi:^^ j:^tC^SnLfe50 m l®PGRH^5?t 
^mmi^. Q^'CVl^m^Ulytc^. src-^SO^, SS-C-raO^. 72°C-?r 
SX©^ 1 ^>H/ a; bfe25i?--fi^;i/<30PCR^/S&IIJibfe, Z:c:TliLA Taq DN 
A polymerase (02^, ^M5t^) Sr^Mbfe.. #e>tlfc*&800bp<Z)iiipiM%S:. E 

^^J'i?--efe<5 PEAKS (^H, Edge Biosystem^l) ICr^-^P^ U jK^/- A:n> h U 
-|2^J (IRES) Hmm.mB'&^^m.&W (EGFP) SM^bfepEAKS/IRES/ECFP^ 

4t - ® EcoRi HLHotimmmmBiSLizmx hx^u-=.y^hr:ia mn l & 

K©i^»i23^J$:^^^L/, @6^(D176#g 2ll79#@®Arg:^^GlnlC^il$tl> C 
5l$^CHis6-tagig^J;«)'?#}!jII$ ti;t^MFGF-23MaKSr n ~ F bT -5 ^ ^1 
bfc. 3CD^^7^f~ $:pEAK8/IRES/EGFP/FGF-23RQH i:^i-o 
[0 0 6 1] 

(^^M 2 ) Mm;l^FGF-23gaMfe j:OTm;t#;^MFGF-23^^gO^Ji 
(1) FGF-23H|gl^$Iia(^)5t# 
m20fig(D PCDNAFGF-23H ^^if -$( '-rp0Ty\fi/V y Wttjt-g^ S Fsp I 

mmmmmux^mi^rw.m^\:h. ^igb^o ioAioDM>!Kic?§«?b, i 

X lo'^MOCHO Ras clone-l$iBS ( Shirahata, S. , et al. Biosci Biotech Bioc 
hem, 59: 345-347, 1995 ) t-M^LXGene Pulser II (^H, Bio Rad:^:) 
V^T«^^?L^S^CTM'\®5i^^^A&^fofeo Z:®M10% FGS ^^mEK 

otmmm (mm> Gibco BRi^t) x2AmmmmLrc<Dt>. mmm 0.5 mg/mii:^ 

S j:e)lCZeocin (^H. Invitrogent±) §:li]&IIbT 1 jffl^^^bfeo ^^bifJit 

LfcLmm^hv^i/yxmmLx. mmm 0.3 mg/mi®zeocin#^ETT'i5s##f? 
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^i^icTR^bfco u-yitmm(Dmm±m%:mmvx. sds-3j<ut5'u;i/t 

F«^^I&S:^To:fe®t., PVDFm (mm. Millipore^l) izmiBM^^^h. ' 
MHis-tag (Cp^) (3KH> Invitrogen?±) i:ECL|§3^ (^|i(> Amers 

ham Pharmacia Biotech^fc) V^T^i&32kDa#J£CDFGF-23HgeM^ca5^t*S 

^^:^;b&^mb:feo #20^llS;"r^'^~>^c^v^TS%iSv^^^^<ig^^) 

( tFERM BP-7273 ) „ 2jC^jaH^7?tt. CHO-OST311&CHO-FGF23Hi:^9; 

[0 0 6 2] 

(2) FGF-23feJ:t>'FGF-23RQH^5gaJiS®^# 

PEAKS/ IRES/EGFP/FGF-23i: pEAK8/IRES/EGFP/FGF-23RQH^^' ^J? — ©CHO Ras cl 
one-lm/^0^A«ig^lt•^fll^?:MV^fe3^^^#A^^ca:y^^ofco CHO Ras c 

-2.5^ghl0/f l®Transfectam (^li^^) (^KH. Promega^l) Sr^^l^tlSO 

fii(Dskm^^t.t£\i^miammmt.mmhx. mm^m'^i'XiQ^mmmhr:L<D 

M#SrM-^bTi?)^^ibT^V^yt6-well platefc^iubfeo 2^W^«bfe 
r CODNA §: b T 10%CiDFCS&-^tf^#lt (CS^ b XB^mm 
bfeo SB, ^^iS*'^5 ittg/ml2i^§ j:e)K:Puromycin (^S, Sigma:?!) 5:^Sn 

bT, ^^wttM&^^bfeo ^i(Dmvihxmht\>rcmMm^mmim'^<DFG 
F-23mmmm(DMmt.mmizm^^Mmizxi7u-y^h-tn-orco s e>tc^7 3: 

o Cltie>0!)MiaS:-etl^tl> GH0-FGF23, CH0-FGF23RQi:|g;t* o 
[0 0 6 3] 

(3) mm^i^m.B^(Dmm 

CH0-FGF23H©^#Jlif i|f(Z)i|Bm;^#^^C5^J^(DHis6-tagig^rjic^-tS^#^$:M 
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(DAy KillO kDa#3a(DA> W|g«)e)nfe= 3®Zlo®7"?> yf^^fJUb^^^^J 

ttBB^J##l<3Dl8o#@>^)^e)<^)T^ jmmnimn^t\'^ i79#giii8o#@(DtsrT 

[0 0 6 4] 

CHO-FGF23HMBS(Z)^#J:^1000 mlS:16,200 g-ei5^|^, 4'C'^Mil>:0ilL/, # 
»;BM$:|^5Sbfe^> _h^f ^l^#30 mm X;R$200 mm® ^ AtC?^:^ bT^SP-sep 
harose FF(^li^^) (^H. Amersham Pharmacia Biotech^±) {Cjit*^ il"??, 

iB3^J##l®l80A^e>25l#^^c^B^*rs^:/^ KlcHisa-tagA^^Jtibfe/^::^^ F 
25'-251#gOD/^>^5^K (JS^T, ^;^FGF-23g&Si:vN-^c:i:*<«> 

>^^hy^7AM®?^ (pH6.7) i4iT*05b>e>0.7 M^-e^NaCiaM-^^aT'PK^^lK 
SrMffiS -1^:^:^:15, ^0.3M(Z)NaCl'^|§mStlSDif4)'JCHis6-tag;f&'Cvf^inL:t^* 
FGF-23Sejg*^^&e>n, *5j0.4M-e^mS4x5W^{Cia^J##l<3D179#@i: UN 
*M(Z)IB^[J&#oi:#;^ejti'5^>^^ F«^$tlfeo r CD J: e) ICSP-Sepharose 
:j!7^ijvl?:$M6$tl7cH:0-l«lC. ^MT :7 — :^7^ A, Talon Superflow ( 

^18^^^) (^ffl, Giontech^) ^c3^)^^t-5 r e> {C:^ii-r s*:>«)^m5fe;feo 17 

9# g J: y N5Ktf®K^lCo V> T fe^«55j 9 A i: ©l^^ffi b T U > m^y^M 
%X%^fz.. $ ^^CSP-Sepharose:^J^A^CT^$§&#V^, CBB^-fel?-^— ©/"^i/ 
FilL/T^;R®FGF-23HS:m#-r'5Zli:}?)^-e#3feo 2. 0D^:I^^MlBtC3tf c 
[0 0 6 5] 

FGF-23Se^%lliao^«S'^5|f iSt-S CI GH0-FGF23<Z)^^l_hliS: 
a^r^^Xm,! ;ttmcO:jl>:/l/>T?feSSuperCap (^^^^) (^S, Pall Ge 
Iman Laboratory:^!) "eSi^L, 5ji$tlfe^?gt^SP-Sepharose FF'(^H> Amer 



3 0 
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sham Pharmacia Biotech^fc) IZML-^o :;!7 ^ A ®3^fII'ffiy^)^||V^#>^S:50 mM(^) 

Ion Superflow (^^1®:^) (^®, Clontecht±) td^^^itfe® 50 mM© U 
>M:^hU^7A^«|gi, pH6.7T'Sfe|^Lfe(Dt>, ImidazoleOD?i;g&^'fbS-^T^ 
iUbSeSr^ffiWiSbfeo Se>C, @6?f®Sa^&#tf®^S:SP Sepharose FF 
;!79AICIS#, ^m$-^TW|gb7^„ |^:m^^^-eGH0-FGF23RQ±^<fcy^;RFGF 

CO 0 6 6] 

2^^JfeMicfeWS=e>^ #^'n->ln:#:^i^^f^A 

(^ms«e>^#, ^isi^tisff 1991) ^icis^$tisi:e)^-Ma^:^^c«& 

oTHiSbfe, Balb/cv^^;^&MV^, tl hFGF-23®^igtt^^2S 

[0 0 6 7] 

(1) ^ - t e j: S jfejg 
Balb/c-^r^^y^tC, mgMl"e#iSbfcINPEP4/FGF-23/<^^df- (lO^fettSO a 

g/H) ^Trans IT i^mi^M) In Vivo Gene Delivery System^^ (02^, ^ 

mmmz i ia#A l jisn^^ u fe. s mmm 2 -e^ig l fcFGF-23RQHsa 

M (20-30 itt g/E5)S:::^i^Tl/^', TweenSO, Monophosphoryl lipid Afe j:tJ^Tre 
halose dimycolate^-^tfRIBITJ;^^ h i^m. Corixa:?±) tcjl^bxv;^ 

[0 0 6 8] 

(2) t: ^FGF-23^MV^fc:^^ 
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Balb/cx"?XJC, |ISiM2T'f^^L/:feFGF-23 (22 fi g /m ^±T^(DRlBir V 

<Z):^#3 HtfftCFGF-23(10 g m) ^S^Ml^^MlC J: U ^JgbT^c 
[0 0 6 9] 

(3) /\^zfV K-VCD#$S^MSIJ 

'^^y^^niU~'^S?2/0 (ATCC : CRL1581) i: 5 : iTf^g^b, E-^M 2l b T U 
ni^^l/^'i^U 3->n^l500 (02^:, n -/i/ci^JT-f T^^y ^^^W' ^^:^^±) &ffiV^T0 

BSM^f (Fetal Calf Serum. FCS) h tl Jjf dpi^-^^XH), T^^^t^UXA) 
, ^^Py(T)^^m't^HAT^^DMEM^i^ (^ffl, Glbco BRLt±) cfil?^ 

[0 0 7 0] 

(4) mFGF-23jii#:&j^^t-§^'n->>fbL:fe/\-r:^'U F-vOj^gfJ 
J\^zfV K-Vjb^j^^-r-SM^cilFGF-aSMeMilOM^tt^M^SZlil-e, FG 

mM NaHG03©^mtCl /* g/nil®|iMlC#f?bfcFGF-23HMeK^IK^, ELISAM96 
5^V^^^nr/'l/~ h (Maxisorp mmMW > ^M. Nunc:^:) OD#i^ x;i/lC50 
/ttlToiII;t, 37r;T'30:$)-*3fe:li4r;T?12^|^>f NL, FGF-23Hgfi^ 

>^'fti^^ (SuperBlock (^lt|g^) Blocking Buffer PIERGE?±) ^tU^ 
mm-XSO^m^y^^L^- hb^OD-b, #^7ai;i/S:0.1%CDTween20S:-^^i-'5Tri 
s-buffered saline (500 mM NaCl -^J^TRIZMA pre-set crystals (^#^^) ^ 
Sigmat±) (T-TBS) X-ZmmBLf^o CTKD J: iCFGF-23HMeM&n~^W' 

3 2 ffigE# 2003-3006648 



1^ ^2002 — 262020 . 

, Zymed laboratories^!) ^M^s ^MTl?30:^|^>f ^^^a./^- h bfc= 3tlS: 

T-TBS-e 3 mgfeti^^, 'rh^:^'^J]y^yi^Vy (^ry^-^^ DAKOt±) $:-^tfa 

0.5 ir5^^&#^7 3i;V{C50AlToiin;t, jK/i&Srihibfco #m^g^iS&570 nm 
i:bTm:^450 nmT?cr>lg^3l6i^§:-7>ri^n>^l/- hU-^- (MTP-300, H^fC, n 

^^Stlb, l^^JC, FGF-23MaK^MV^T|^^(D^li^S:^^gbTFGF-23^<D^-^ 

Z:C[>ttitClj:^tC5^1-lC3H. 1D6A, 2A2B, 2C3B*^-^^nTVN/t. 
[0 0 7 1] 

Lfeo 50 mM NaHCO30D^IKCl /ig/ml(3[)?g£i{C#^bfeFGF-23^e^^§?gS:, EL 
ISAM965^V'f ^'n h (Maxisorp i^mi^W . ^Bf. Nunc^fc) (Z)#it7x 

;VIZ50 it4li*oinx.> 4r'r'10^ra-f ^'^ci/^- h bTFGF-23MaKS:^^^n 

^U'-htc^^S-Brfco r^lcr0^?KS:IS55feb. ^t; :jLMz-:fny ^y ^U,m ( 

SuperBlock (^^^:^) Blocking Buffer, PIERCE^fc) SriUjt^^S'^SO 

:J3-W^>=^^^- h bfe<Z)t.> ^'irx;VS:0.l56®Tween20$:-^^"r-5Tris-buffer 
ed saline (T-TBS) X' ZM'^WhtcL. Z<D^olZ¥GF-23Em^^^a-^^ y ^ 
htzL-^^ ^UZfV-VO^^'O^iMZ. #>^<DA-f3^U K-^(Z)^^|_b^S:50Al 
SUA, 30:5>I^M^SS-&fe=^, 0.1%®Tween20^-^;t'r<STris-buffer 
ed saline (T-TBS) l^Zm^WX^tc. ^k^^l^. #ii7x;VtC50 a* iro3000##f{ 
b7^»'fbPm^m-V¥m^'j;;^IgGm#: (^IB. Zymed laboratories:^:) -^iM 
;t> ^MTT'30:9-^-f h bfe, z:tl&T-TBS-??3IlI^$fe#^, -rh^pt 

^)VKypVy {^y-^-^. dako^) Sr#tfSMJ^1»?^$:#'5^a:;i/jc50 /^if 
o*DA> ^MTt?i54M^>f>^rL^-hbfeo r>^v^^?, 0,5 M^^Sr#i;7x;i/}c5 

OyalTo*II;t, B.m^itmrc. mmW.^^^lQ nv^t.hXW.m^O nmT'(D®^S^ 
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-^4 ^u-:fU-hV (MTP-300. 02^, nui-nmt) t?M^b7^„ cir 

•e, mmfjim^m(D±^^^hr:Lj\4:fv}>-^^mmhr:io ^itiiu, fgf-23 

[0 0 7 2] 

J: o {C3t#bfcFGF-23M^^S:#M6«f{C|g^t-S^#:(Z)'9-3^^ ^X^Iso 
Strip-e^rx^ey i^n—^^l/^i^T^f V^f>f ^ (3!^®, Roche:|c±) 

[0 0 7.3] 

[^1] 

it t h FGF-23 







ELISA 450 nm-570 nin 


103H 


IgGl (k) 


3.39 


1D6A 


IgGl (k) 


3.21 


2A2B 


IgGl (k) 


2.67 


2C3B 


IgGlCk) 


1.21 


3C1E 


IgGl (k) 


3.5 «JlJh 



[0 0 7 4] 

±m^^^':fV K-^^'n-x^ei t), 3o®/\>f:/u F-ve^q ->2C3B, 3C1 

E, 1D6AS:, 5|£^i3d^i2^26 0#T% m^^mmAmm^mm'^m^m mm&m 

[0 0 7 5] 
2G3B : FERM BP-7838 
3C1E : FERM BP-7839 
1D6A : FERM BP-7840 

[0 0 7 6] 
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a^±) . 5.5fie/ml(D^ h h^yX^a^V y (^ffl, Sigma?±) , 0,Oim<DJi^ J 
-;i/T^> i^m. Sigma:f±) , 5 ng/ml(Dm± lyyWii^ h V ^ A Sigma 

m(?):7>r Pali Gelman Laboratory:?!) SrMi-^ ^'T?7\-f :f U K- 

[0 0 7 7] 

(2) :/n7^-f >G$rMv^fe=e>'^'^-^;l/^^t#:®5»^ 

titFGF-23jjt^&-^tf^i|jbtil::7^n7^-r:yG Sepharose4FF:;fj^A (^H, Ame 
rsham Pharmacia Biotech^fc) lCMbTJrL#:S:*^ AJC?K*S-&, 0.1 M i^UJ/ 
(PH2.8) $:MVNT^mS"^feo ^ffiW^^ttl M Tris-HCl ^^illlLTpH 

(^®, Spectrum Laboratories:fefc) ^MV^TPBS(-)'T?3®^ffSg|L, ?LM0.22 jj. 
m ®:;1>:;^'^>7W';V:5?-MILLEX-GV (3feH, Millipore^t) '^SitMSb, 5» 
|i*lLFGF-23^#:^#fe„ »$am#^(D?lilttt280 nm(D?R3^^^?ra^b, 1 mg/ml & 
1.35 ODilLT^ffibfeo 
[0 0 7 8] 

(3) ':fu^^y\^m^^r=.'^J ^u-i-;]ymi^<Dmm 

,bT^^us/>M«?^ (pH8.9). mmmmmtLx^:^ymmmm (pH4.o) &m 

V^TmFGF-23m# ^-^tf^^±^:^^ ^Mi^^T^^ -^^ L fco r 

fe-^tf^ffiUfrS-lCl M Tris-HCl ^^iDbTpH7.2 ^jftKliS^bfeo r^tCM^efm 

&Mv^Tz:®^^;#:S:#tf^MS:PBS(-)^cgig|b, •se>lc?L=glo.22 /^m <J>i.y:f 

9>7>r;b^-T?5i@M®b, ^SSmFGF-23^^S:^#fc„ 5^$g^#(D|gMi±280 
nm(Di^3%^S:?|f^b. 1 mg/ml $:1.35' OD ilbT#ffib7to 

c!:®a:e>^cbT#e>l^7^#s©|g^>'^^^-:^;^^l^:^$:, S^f-5A>f:/u K- 

M b T ttiD6A*ii#: ^ilB^t- -S 3 ic S c 
[0 0 7 9] 
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12^##l®Ji<U'^y^ FSrMacVector version 6.5.1CDtf^at§%MV>T.i^ 

y'^aSj^)^?*^^^:;^^ K0DG5^^Ve/^7^-Y FhFG 
F23-48(IB^J##lO)ai4#0T<n/:^r->*^^$&*S15r^ JWl^^ti'h^^^Zf 
^ K®C5^$gJCS/;;^5^>f >?^^^#iltIbfehFGF23-114(K^J#-^ll). 148#g^^U 

Mhfc^Zf^ KhFGF23-148 (iB3?lI##12) , 170# UYy^A'y^yfi^htkt.^lOr 

^ jmn^ti'^^j^^^^^ ^m%mzt/7.7'^y^m^^M'utc.^':f'f' FhFGF2 

3-170 (fB3»J#-^13), 174#B>^nU >*^e>*&*S14r^ >^MJ^^3?)^e>:&S'^y^ 
^\zmi^\Zl/7.'r^ >^^S5:#*IIbfehFGF23-174(SS3?aS#14), 180#S'fe U > 

It. ^ KhFGF23-180 (ie^!l#-^15) , 210# S Leuj&^ 5) ^ ^ 13T 5 >^ M^MfJ^ ^ 
fjt&^Zf^ \^<DCmmzt/X^^ ym^-&iiiiahr:i^Zf'f- KhFGF23-2iO(i25^J## 
16) ^ J: tJf 237# m^Vtyytf^^i^^^l57S, J m^^tt' htA^^-:/^ FhFGF23-2 
37(@B3«J##17) bT^^L-fb#-^^bfeo 
[0 0 8 0] 

hFGF23-25: YPNASPLLGSSWGGLC (BB3^J#-^9) 
hFGF23-48: RNSYHLQIHKNGHVDGAPHQC (]Sa^J##10) 
hFGF23-114: RFQHQTLENGYDVYHSPQYHC (iB^IJ##ll) 
hFGF23-148: GMNPPPYSQFLSRRNEC (SB^J##12) 
hFGF23-170: CNTPIPRRHTR (iB^J##13) 
hFGF23-174: PRRHTRSAEDDSERC (SB^i#-^14) 
hFGF23-180: SAEDDSERDPLNVLKC (®B^lI##15) 
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hFGF23-210: LPSAEDNSPMASDC (iB^IJS#16) 
hFGF23-237: GGTGPEGCRPFAKFI 
[0 0 8 1] 

(2) mFGF-23S^^^:/^ \^iZMir^:iiV^U~i-)Vtfii^(Dmm 
K^c^bT3^0l^iJ-dE^S:^V^fc„ mm:^mt. 135^^ U 100 Aig®=3p^ y ^ 

[0 0 8 2] 

^ ij- ^stmij^ e> <D*rtFGF-23giJ:9-/^ Km#: ^mm'r^r=i&><Dry^:=-^^:^ 

PiERCEtt) ^Mv^T>^f;I/±^c0^ifl:ufco utpbsh^mvat 

r^ic^mM«?Si:bro.i m ^rvyymmm (ph 2.5-3.3) &Mv^T 
:«7^Alc^-^L7^*n:^&^m^-ar. EiKOfeo ^ffl®:$>«l M Tris-HCl Sr^^W 
bTpH7.2 ^aaCMI^bfeo 3®i:e>JCMS?bfc*/t#:^M?:, >^;i/5j§;lJ^ANA 
P25(JfeH> Amersham Pharmacia Biotech^fc) fC-gt L/TPBS(-) JC,^®?iK?:ttl^ Ufe 
?L@0.22iam >^^>'7W';i/^~MILLEX-GV Millipore:^:) X 

SMMffib, #^:/5^FJcMf S*li:#:^#fco MSStn:#:®?i|gtt280 nm(Dm%m 
SrM^b, 1 mg/ml ^1.35 CD thX^mh-^o 3® J: e» LT# 

9® hFGF23-25/>^ K b T # b tltcmmz M L T ttliFGF23-25m#^ tB^ 

[0 0 8 3] 

(3) J»lFGF-23§|5:S'^:/5^ Km#:^C j:§FGF-23Se^fe«fct^-e(X)-f^^#f(?)» 
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±j&Ci:^mz i U L ;thFGF23-48^#: ^lhFGF23-148^^^M V^TCH0-FGF23 

tCXMMhtc. ^lAlC:^*r«ke>lC, V^•rtl(3D^#:"e^32 kDa#j£CD^:gFGF-23H 
Me^^^mm^tbfe. *fel8 kDa#3£je^T®::^^§C?)f^i&%A^^.i?)e>tlfe Tit's, - 

ti iiFGF-23M e K;^^sH^j«# 1 jc^i" r^j mmm^^(Di7Q^ a i: i8o# u<Dm 

l^-mm S tl T ^ D fcNpK«!f ® llT>t JCfi5|i5-rSi:%Ae>tlSo hFGF23-48m#-e it. 

^v/m}iithrc:j^mm^Mmvx\>^r=.o i79#giii8o#acDr^*e(Z)^ir 

^MMir e e ^ t- S CH0-FGF23RQ® ^«_L^t tp <D FGF-23RQS BMt 

■?■(D•f^M^^^CKLThFGF23-148^^:#:S:MV^T^t^L7bo miCiCatt* J: e> lCFGF-23 
HT'^^^)6>;^^Tv^:fe^m^:^>^^K^i^m$tlJ&<5&ofco Je^J:^DZl^)^)^e,FGF-2 

y ^ C feN5^^;^ S e) JC/jN^/^-'fb b T < r CD J; e> ^/jN^T/t lil79# g a 18 

S(Z)f^i^S:#;tS±^179#Biil80Sg©imT'®^llT®^M&B^tt-5 3ii;b^# 

[0 0 8 4] 

immme) if:t^y^tmi^<Dj^m 

3m<DmFGF-23^J ^ U—^Jim^O—m^m^^Xi^Tf^yjt^n^^. 50 mM 
-gSm7K^::^hy 'J^A^I^Tfl ng/ml<D?iSfC^f? bJ^Jit^^lgl mUC, Biotin-AC 

mm^iOfimmL. A'cK.i5\(^x2mmmmumLt:io ^cd^. ^kdh^s^r^nap 

lO^^AC^BI, Amersham Pharmacia Biotech:^:) L/> 7^M/iS(Z)Biotin-AC5-0s 
uSrBS^^, ^^?:PBS(-){Cgi|Lfec 9S^(;r)lf:t^>^i^|JtFGF-23§[J:0-^:/5^ 

\i^:^v^u—r;]ymi$'^^x^m(D\^:t^ymmmGF-23'E^^u-i-;vl^i^^ 

[0 0 8 5] 

(HJiMT) FGF-23<Z)#^t^&S:|gii1-SjKU ^n— :^>n/^^$cSrmv^fe•9-> K 
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(1) -y-^ K-r^y^ ELI SA^®^^ 

, 8mm(Dmi^ (hFGF23-25m#:. hFGF23-48j>t;#:> hFGF23-114m#:, hFGF23-148 
ini^. hFGF23-170^f$:, hFGF23-180iii#:, hFGF23-210|ji#:^ J: t)fhFGF23-237^#: 

CO 0 8 6] 

mfip^sra^'ffct-sfcfeic. m^GF-zsm-^^-f^i^^v ^n-i-j\/mmm (hfg 

F23-25ia#:. hFGF23-48jrt#:. hFGF23-114m#:, hFGF23-148^#:, hFGF23-170St 
hFGF23-180m#;, hFGF23-210^#:^j:?)?hFGF23-237Jit:#) &50 mM ;^^;*C^ 
i-hV ^J^mm'VZO fi g/ml t.^S>J:o #3|R 96 ac ;bELISAM 3^ b - h (Maxiso 
rp (^^^^) . ^ffl. Nunc:^) fCl^; ai^l/fefe U 50 At 37^-^1. 5^r^# 

ttbfec -^(Z):^, HJSI^&IM?^L. (SuperBlock (^^^^) , PIERGEtfc 

ofco /le/ml ©FGF-23HgeK$:, l'5'x;i/&fe y 50 ^ If 

K^m h r:i±i^<D ymm l r^mFCF-zsm^^-^^ }^mmm (hFGF23-25m 

hFGF23-48*ii#:, hFGF23-114^^$:, hFGF23-148^#, hFGF23-170tit^p;, hFGF2 
3-180*rt#:, hFGF23-210*i!:#:. hFGF23-237j/t#:) ^<fc t?*fMil bTlO % Blockace 
(H:*:|lf>:^0^igm^±)^#m-TBS^m^^ti^til't7ai;i/fe;^y5O fi m^. 
^UX3O:^m0W:Lr.^kmi^R}^ & ^r;&o;t„ ^^3ijv €:T-TBSt?3iaSfe^^ L tc 
10 % BlockaceSr-^tfT-TBS-^SOOO^fC^Jg^ L/feHRP^^ilX h I/:/ h r fcf ( 
X>">r-^>DAKO^±) $:lii7 3:;i/fefey50 nmX. ^fi-e30 :B^|^^ffibTlf5r 
^^^iiiit^hJig-^^iirfe, #'i^a:;i'&T-TBS-e4IlI?ft#b7^^. 
^^^m^X-^^7-V'y:^^)\/KyVPy (T'y^-^. DAKO^fc) 
3ty50 /tl^H;!, ^mT'15:5M^^^$-ti:fc^> 0.5 Ma^m5:l^x;i/$»fe»J50 

MMTP-300 (B^. :nu±mM.1[±) ^ffiV^T^fV^> 450 nm®^3^^^570 nmODIg^ 
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0 nin-570 nm-fitli^TO.OeJBtTT'&o fejb^, ^ 2 fCat-T J: e> ^f!t®@^|'fbm 
^ffi*ri;#:CDj||«it-^ii:JC;feVAT^^JC450 nm-570 nnHBjb^^^LT V>fc„ ®1 

i:*<#;te>tlSo 3r'^fflV^TV^S^^^#:«, FGF-23®#^<3D^^S:|g||1-Sr^ 

hFGF23-170M# H^^fb L , hFGF23-25m#:'e^m -5 j|a^5^^t>ii: & M V ^ 
ife^-lrli, l®m#:cO*iiMim*^Sa3?[i##l{C3^t-FGF-23^a^T ^ ^|B^JCD25-1 

•9-> K>f ^ELISA'T?«@B^J#-^lCD25-25l^^®^;R5Ky ^':f^ FS:^fflT?^S 

F23-180m#:&©m-fb bhFGF23-237j^ft-e^m't-5 il, U '^^r:^^ FO«a^ 

e> f @B^j##ii?^-r FGF-23S[ e ^® i8o-25i?^a 5c^B^ -r S Ct^MS^S-jK U 

^m^irSr^ffiT'^Sil^^SStlSo t.fz.. mX\-t. hFGF23-237mf*:5:©^B'fbb 
hFGF23-25j/L^$:T'^m-t'g> ^l-^^^ODNfe J:t>'G5^{i§|S^^7KU ^zt^ FS:^mt--5 
3i:3&<^;R0DFGF-23|ie«CDi5t^^mT'^S^^2l$tlSo X^fclS^^X. Zltl 
e> S^^fi^lCM V^ S - i: C J: y . ^fr^3|SF^(Z)^#;t|'®FGF-23ik;R 

i^^yr^zf^ \i}L^^i^^)^':f'f' F®jiieM*©?M^ii#*jt(Z)liSa*^Rrtli:^So 

[0 0 8'7] 

C^2] 

Jffi FGF-23 2j? p ^' n «— :^/^tt#:©jia^•6"fri!: J: 5 1^ K-Y y 5=- ELISA {c J; S FGF 
231g&S«>^tfi (A450 nm-ASTO nm), . 





hFGF23-25 hKUF^>-4a liFOF23-114 hFGF23-149 liFOF2aH70 hPBF2a-180 hFGF23-210 hFGf23-237 ft U 



hFGF23-25 


0^17 


0.046 


0.040 


0.050 


1.543 


1.938 


0686 


1.808 


0.048 




0.037 


0.050 


0.028 


0.028 


0.030 


0.033 


0.031 


0.034 


0.037 


hFGF23-tl4 


0.033 


0.026 


0.029 


0.026 


0.027 


0.029 


0.026 


0.029 


0.036 




0.091 


O.07O 


0046 


0.140 


0.157 


0.102 


0.083 


0.104 


0.047 


hFGF23-170 


0.444 


0.035 


0,033 


0.068 


0.112 


0.054 


0.041 


0.057 


0.042 


hFGF23-180 


0.370 


0.036 


0,034 


0.042 


0.045 


0.193 


0.286 


0.652 


0.038 


hFGF23-210 


0.309 


0.034 


0.033 


0.036 


0.043 


0.563 


0.065 


0^83 


0.035 


hFGF23-237 


1.096 


0.061 


0047 


0.081 


0.113 


2,143 


0.407 


0.442 


0.067 
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[0 0 8 8] 

m^mmmiii<Dmm. mitmrnua^a^mm^mv. ^m^^ty^x-m^ntc 

[0 0 8 9] 

±^<D'\)-y F-Y y ^Eusmi¥m:^mz.m\ hFGF23-25m#: ^ mmih mm 

M^i^:#i:bThFGF23-237^l1:^^C&MV^T, 1, 0.33, 0.1, 0.033, 0.01, 0.0033fe 

o ^<Dm^^M2iZ^-to O.l^l fig/ml(Dmm\H'VmM^^&i^^50 nm-570 nm 
#0±#3b^# e>tl}trh*^e>.^J>^<i:%3 CO^g^^SHfC it S FGF-23HS fi M & 

[0 0 9 0] 

immms) FGF-23gis4)>/^^5=- F©f^^ 

S/;^7^-f >^g«^#iIIbfehFGF23-38(@B^tI##18), BB^(J##l®^^a##68# @ 
h ^;^-->J&^6>M^S28fi<^)r^ y^^Sa*^e>^S^>^5^ FhFGF23-68(ffi^rj||# 
19), BB^J##10!)a«##98#g>i5^;r->:i&^e>$&*S18M<DT^ >^^3^S:?)>e) 
FhFGF23-96(i3^rj##20), @H^rj#-^i(D^a#-i-129# g-fe U e> 
$&*-g)22MCDT^ FCDG5^^fce/X5^-O^S^#iinb 
;fe:hFGF23-129(BB^J##21), iSB^J##lCD?g»##161#ST;i/^:^>;?)^e>^*-5 

13M® T ^ >/ ;()>e>;&5^:/^F® Cp^ig izi/:^^^y BSi & b fehFGF2 
3-161 (@B^J##22) , BS^fJ#-^ 1 C0?i»-^197# @r^~>A^e>$&*S IBM © T 
^ >'M?^S;^)^e>^'5^:/^ FhFGF23-197(|B^J##23)SJ:tJ^SB^ll##l®^a# 
#220# S-feU>A^6>^*S 24M ® T ^ >^ WL'B^ii^ ^tji^^Zf^ FhFGF23-220 (12 
^J##24). 

[0 0 9 1] 

hFGF23-38: GLIHLYTATARNSC (@2^ll##18) 

4 1 ffi|E# 2003-3006848 



#2 002 — 262020 



hFGF23-68: TIYSALMIRSEDAGFVVITGVMSRRYLC (iB^J#-^19) 
hFGF23-96: MDFRGNIFGSHYFDPENC (iB^J##20) 
hFGF23-129: SPQYHFLVSLGRAKRAFLPGMNC (iB^J#-^21) 
hFGF23-161: RNEIPLIHFNTPIG (@B^rj##22) 
hFGF23-197: ARMTPAPASCSQELPS (SB^J##23) 
hFGF23-220: SDPLGVVRGGRVNTHAGGTGPEGC (i3^J##24) 
[0 0 9 2] 

mFGF-23^ J^U —rjVUi^timm-t^r ^ J Wmm^^ti^m^yL hFGF-23 

(1) mM^^zf'f- ^}L<Dm^mm 

IlifeMST'^^L:^^::/^^ F (B2^J#^7~17) 5:50 mM mmi^m± V 
Wl^X ittg/inli:;&-& j:e)#&5ERb>96^7 3i;i/ELISAM:/l^- h (Maxisorp {M^MM. 
) , ^BI,Nunc$fc) {Cl^ai;i/fefe»J50 nmX. 37X)T?mr^^a bTFGF-23gP 
^/^y^^^K^H^S-fbLfco -e®^. mm.n<:'^^\^Xzrxiv^':>>ffmW. (Superblo 

ck mmm-m . ^m, pierge^±) ?:i'i7x;i/^?^^y5o /iijQx.T^^ai?6o^r^ 

a:;i/fe:fey50 ^tti-ToiW;!, ^a-emiailS"r<5r i:T?FGF-23^:$>'^:;^5^ Fi: 
M^^iirfcc m#^-^M^S:l^T^{CT-TBST'3|ir^?^l.fc^, io%®^ay^>-5^ 

mm. (Blockace (^^|@^) . 02^, :^0:2^^^%fc) $:^t?T-TBS-e3000^tC# 
i?bfeHRP^^i'^Mv^XlgG(H+L)-F(ab')2|:l'i7 3i;i/S>feU50 ^ liUX.. ^fi 
•r30^IlS»@bTz:?^*>t#:&l^-^S-fefe„ #^7ai;i/&T-TBS't?3ia^?tUfe^, 

S:1^3i;i/Sfey50 /tlia;^, ^M-e3:$>ra#§^^-&7^=^, 0.5 M^M ^ 1 a: ;i/ 

M^^^tt (IlTP-300, H2fi:.3n:h«^^) §:MV^TffV^, 450 nmcDi^^MS:57 
0 nm®SR^Sl?MDfc#S::^to:fe:o ^ffigi: bTHT-^JtDMEM^^a)^5^S:*II;tfe:^-^ 
© 450 nm-570 nm>jB T 0 . 06JSJ;IT '^%r>f=.i$. )\^^^) F - V^^|±^t ^ ^ilH 
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SrM&fc. -e^J^^Sr^aiCatf o 2A2B*/£#:tiIg3WJ##12®hFGF23-148/>^:/5^ F 
fC^-^bfe. lD6Al±IB^J##170hFGF23-237/<>^^Ki:(O^-^&^bfe, i:oT 

A>f :/y F-V2A2B(^)^^•r$^#^M^J##l^C^1-FGF-23(D148;^)^eJl63#g 

^Catt-FGF-23CD180:&^ 194#i {C^fMJ^&S V>ti^(JD-§IS ilM"^ b, 1D6A»BB 
^#-i•l^Catt-FGF-23<Z)237:ib^ 6>251# B iCa^-TM^^feS VNli^CD— gPlC^-^f S 

[0 0 9 3] 

[^3] 























liFGF23-2S ]iFGF23-48 hFGF23- 


bFGF23- 


hFaF23- - 


hFQF23- 


. bFGFSS- 


IIFOF23. 








U4 


148 


170 


180 


210 


237 




















1C3H 


0.053 


0.043 


0.043 


0.041 


0,037 


0.240 


0.039 


0.036 


1D6A 


0.056 


0.051 


0.049 


0.045 


0.044 


0.040 


0.038 


2.058 


2A2B 


0.052 


0.048 


0.043 


2.321 


0.040 


0.037 


0.036 


0.040 


2C3B 


0.056 


0.046 


0.043 


0.038 


0.039 


0.038 


0.041 


0.041 


Control 


0.059 


0.047 


G.04S 


0.051 


0.043 


0.044 


0.046 


0.043 



[0 0 9 4] 

(2) mffc^:/^Ki:®fg^^i^2 

FGF-23li. mmm-^ 1 lC^t-iS^J®179#g ^180#B(Z)r^T'O-®^5b^^i?) btl 
/ig/nlHrjt^^V^WiV. 96i^3i;i/ELISAM>^l/- h (Maxisorp (^^^^) , 

m^ti^r^o -e©^, ^m^i^s^b. :fu^y^y'^^wm (superbiock (^m^W) 

, PIERCEtfc) $:1^7x;i/fe;ty50 ^ci liB^, ^MT'SOi^^-l' > h 



2003-3006648 




m 



2 00 2—262020 



^#b}tlD6A^#:, 3ClEmi^^lO%(Dzruy^y^mWi (Blockace i^mi^n) 
'!7x;i/&fe»;50 fil-t^M:^t:^o MmtLXmCD-fU^i/^y^mm (Blockace 

mi^K}^^s T-TBS"r4|lI|5fe?^bfc#, 1035©::fn^ydp>-/^?g (Blockace ( 

^mmn) . B:^. i^B^mmn) &#tfT-TBS-e3OO0'^{C#5^b:fe:HRP^i|g-Y^ 
m"T'i^:J^IgG(H+L)-F(aV)2^1'i7x;i'$>}ty50 /tt IToill;^, ^M'e60:$5'r^ilS 

^^mM'^&^'rh^:f>'J^JVKyiPpy (cry-^-^^ DAKO^t) 

P-300, B:*:. nn-^m^tt) S:MV^TfTV\ 450 nm(DlR^S&570 im^^S^^feS'e 

x;i/(©450 nm-570 nmMli^TO.OSJSATlf & o 7^o 3tl{CMbT3ClEm^|cli^:/ 
^KhFGF23-180 (fB^a#-^15) ^M-^-b, lD6AM#li^>^^ KhFGF23-237 (fg^fj 
##17) Ig-^bT^o 
[0 0 9 5] 

S^-ftbfc FGF.23 «>§U:9-iB^JSr3fo--^r^ KiJ^MUTh^y :Jr n— ^^v^^ 













hFGF23-170 hFGF23-174 hFGF23-t80 hFGF23'lb7 hFGF23-210 hFGF23-220 


liFGF23-237 


Oontrol 


1D6A 
3C1E 
Control 


0.041 0.051 0.047 0.050 0.055 0.054 
0.037 0.043 0.203 0.041 0.040 0.051 
0.038 0.041 0,035 0.036 0.042 0.048 


3.412 
0.042 
0.043 


0.060 
0.045 
' 0.048 



[0 0 9 6] 

(HISMl 0) jfe3gtfcl^{CJ:§FGF-23S^Mfe<fct)?^;n.{cS5fe-t§jKU'^>^5^ 
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[0 0 9 7] 

mum 2 T"f^$g h ifeFGF-23H^^3^"t -5 CH0-FGF23$HIS S:CHO-S-SFM I I^M ^ 
ffl, Gibco BRm) T*40^^#L> FGF-23M&^, N5^fflffjKU z^::^^ K^f/i ^ J: 

13 J: tK|ISfeM4-e'f^ig l> 5 a® ln:FGF-23^ >^ D — ^;i/*n:#: S: 0 . 5 it* g^jB U 7t 

■T'-f >G Sepharose AFFUVy Amersham Pharmacia Biotech^?±) $:30 ^tt 

^SfeV^^(Sbfeo Z:® I/S^^CD^^^SICML/T, 30a1®20 mM DTT-^;tfeJ:tJS#-^^t 
'9'y':f/VAyyr- (50 mM Tris-Cl PH6.8, 1 % SDS. 10 35^Ui2n-;K 0.00 
l%>^'nA7 3i>^-;V^>-, 2 mM EDTA) 5:^*00, 95°Cl?543'*rain^bfemfC^ 
;i>bT_h?f SrHIiRb;/^. ciCD j: e» lcllfJKSn^:^^tfcl^i©&lO-20%<Z)ii^^ffi|7K 

UTi^y;i/T^ Fy;p«^^i&{cT!»-iib, -fe^ }^^^:fuv'T-^y^mmi^ 

®. Owl Separation Systems:fefc) V^T, ^;i/efi®gaM^Iinmobilon PVDFjji 
(^H, Millipore?±){C^^b7^o -fUy^y^^mW. (Blockace (^^]^^) , 
H2pt, izH:^^m^) 'V^(D?Nwm'k^^u>y^yiri^r-^^ T-JBSXl /le/mUz 
mm L/ fc yWM, b fe2A2Bm#:^ f=. ttlC3H^#:^?Kcf»T'4'C T*12^r4-r > ^ 

=i.^-i/Byhr:Lo '^hKm?nM:^hu:fhrifi^y (T^y.-^-^.nm^) & 

ECL:/^XM^i/X5^A(^H> Amersham Pharmacia Biotech 

bfeo ^(Dm^^m^\zm-t. '^:r.y.^y':fxi'r^yyxm^^fc2k2mmt. m 
^[I#-^l(Z)T ^ maS##148-'163#S tC^B^-r Sgm^fgrn-r S^#:T'fe.g) 
o ^fe, r:i"r'Mv^felG3Hm#:li, iga?a^-^l ©l80~l94#SJc^i^f ^SP-aS: 

^l^t-'S^^;^-efe-§>3^3^)^^{^mbTv^s%(DT'feSo l®#&Mv^sr^lT'l79# 
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a 

[0 0 9 8] 

imrn^ 1 1 ) *n:FGF-23^ J^n- t^;!/^^*: il*iFGF-23jJ< U U —T/Vmii^ ^ 
MV^7^ELISA^CJ:§FGF-23SaS®^ffi 

2aM<Z)^y ^n-:h;i/m^ (iD6ASi#:, 2G3BJii#;) &^4^^tl©^M'fbb, H 
JgM7-emmm#:i: bT*Mffi*^a^Srifc5S!ll<Z)7KU ^ D — :^;^^/L#: (hFGF23-2 
SJlL-ftC, hFGF23-170j/i#:, hFGF23-180jrt#;, hFGF23-210^#:;fe J: tJfhFGF23-237*»!; 

[0 0 9 9] 

yn^^-^ >GT7-f itj^j^xmmhr:L±^<Dzm(D=^j^u-'i-/umi^^ 

50 mM h U 'i^A^M^eiO g/ml J: ^ #fi 96^ A/ELlSkm 

-^U-h (Maxisorp mm^W . ^H. Nunctfc) tCli^? x;i/fefe U 50 a* 1*0;^ 

, 37x:xmmmmvxmmithko H^s:?^&^*b^ :/ny^>^7'^ 

M (SuperBlock (^mmm) > Jfe®, PIERCE1±) felJ^? y 50 At l*;t> ^ 

MT'30^^r^-f >:¥rL/^- h >^n^y ^>^'$:^Tofeo Tween20 

&o.o5%-^^i-^PBs (T-PBs) x3mmiWLr^^. ^n^enmmmzxi'iFm-^^fc. 
0.1 /ig/mi<Dmm(D FGF-23mBMmm<^> mmmj^-^v \^mmm. cm 

\-t^MX>' ^UX2^mmu\^xmmtl'tc.fn.i^t.B.}^-^-^tc.. m^Em^. T 
-?^SXZmm^'Urc^. lOlOzfn^y^y^mWL (Blockace (M.mmw) . H^. 
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■^B^UM^) S:-^m-TBS"e2.5 /ig/mUC#f<bfe5a«)fc^^^>^iJS!;FGF-23 
^r^/^:/^ FjKU ^^-:^;I/t>L#: (hFGF23-25*|i#:, hFGF23-170m#. hFGF23-18 
O^i^. hFGF23-210*rt#, hFGF23-237|iT;#:) Sr^M'^SO^M^^f >=^rL/^- h bT 
nr^m^Kf^^^ZiSt^r^. #^7ai;V$:T-PBS-e3[lI?5fe#bfc^. 10 %(D:fUy^ 
y^mm (Blockace {^m^^) . B^. i<iB:^mM^) $:^m-TBST'5000>|gF 

Kmmbrcmmwty^hiy':fh7i^py (cry^-^^ dako^) S:i'i7x;i/fefey 
50 n\n7L. ^M"^3O:0-ra#«bTtr7f-^>tliSJ*/T:#J^i^-&^-^fec #':7 3iA'& 
T-TBST'4iirg^stt b fe^> ^;v;r ^ ^> - -^^i^^aM 
> DAKoth) &i^x;i/fefey50/4 iijn;i'r^?g"T?-r>=^rt/<- h b 

fee 7:9'=^lC0.5 Ma^?K%l'i'ai;bfefey50ittlSD^T;K^S&#tlfcSli:fe. M^li 
96^^3i;i/:/l/- bM<Z)iS3^S?M5t^S (MTP-SOO. B^. 3n:^m^t±) S:Mv^ 
T#V>, 450 nm®BK3%-^ 5:570 nmCDI^^^^T^^ b fe#&^ib:fe= ■^a)M:^^Ef4 
iC^-to *^:^^S^it^;^TV^^V^*fM®450 nin-570 nm>fgli^T0.015JS^rT'^ofc;?)^ 
, S^I-mm^^il^lffim^ODjli^s^-^iJ-fttC^bT, •etl-6*lFGF-23^;RgeM (0 

4A) , N5^MilT;^r)i<y'<:/5^K (^4B) *fettC5KM©r>i jKU^^:;^^ F(^4C)ici^ 



0Ml^gms:?g^t-s:nt5{>^*e^jfeo •r:&t)t>2C3Bm#:^©*0^l:b:fe: 



^©fcf:*-^^^^^^!; (hFGF23-180iii^t:. hFGF23-210*iT:#, hFGF23 

-237*t#:) ^f^mm^>L bT^ffi'r'5m^>-^fc-ftJC;feV%T^:gFGF-23geMttm 

Jii^ (hFGF23-25*it:«;, hFGF23-170|?t:#:) •^^:RFGF-23ge«i:N5^MI^>i jKU ^ 
z.(J:>z.}Lfi^h. 2C3Bin:#:iiN5^#I^;ftJKU^:/^ F S 31 i: 5) n 

iDSAm^^^mbfe^-a-^ ^■^mm^if^^)^-:^^'^^um'^^if^')'^xi- 
j:t)«c5i5^®T>^^7KU'^^^Fti^<^msti^*^ofeo -:;^T?c5^MiT;^-5Ky^>^ 

F&^igt--S7KU^n— :^;l'^/L#S:^^mM#:^bTMv^T^:^geKfe«fct)fC 
^^Mf^/tJKU F(5D=^ffi5:fTe) i:, lD6Am#^«hFGF23-180^1<D|I»-^t)-&-e 
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[0100] 

(HJiM 1 2 ) J»tFGF-23^ y ^ n y ^elis 
A{C j: S FGF-231E 0 ^CZ)^ ffi 

IIJfeM3t:|IBIgM4-em#bfe4aS0D^FGF-23^7 D '-■:^>n/M#:§r©*&^lS b 

, ^:^M6T'MSgbfc4S©if7|-5^>^^^FGF-23=Ey ^'n~^;v*)t#5:^mJn: 

#:^lLTMV^Si^-> K-f ry5^ELISA?:^Mb. ^^b7^FGF-23Se0^ffi$:4?o 
[0 10 1] 

4:mM<D?G?-2S^J ^U—rJVmi^ (1D6A^#, 2A2Bjit#:> 2C3Bm#:> 3ClEjn; 
ISAM^^l^-h (Maxisorp (^^^^) , ^H, Munc^±) {Cl^7 3i;i/fe:fe USOitt 1 

4t;T'i2^^0ebTHmbfeo ^CD^. ^/iSM&IS^^L/, ::rnydp> 

^'^mM (SuperBlock (^^^^) , ^H, PIERGEt±) ^l-i? U 50^ liP^ 

20&0.1%-^^-rSTBS (T-TBS) t?3|llgfe?|^bfe^, 0.1 Atg/»>1®?§>S® FGF-23 

ilM^SS-Brfco Si#:;K^5^>T-TBS"r'4Ilfgfe^tb:^^. 10%(^):;^'n ^ > (Bl 
ockace i^mmm) > B:^. JzB:$immi&) ) ^-^m-TBSlflOAtg/mUc#f(b 
fe3S!^®lf:t^>^^*fi;FGF-23^y (lD6A*n;^*J, 2C3Bm#:> 3C 

lEmm ^mUl^X. ^S-ei^^#«bT2iri?cm#:>K/;5&^Cl^ofc„ ^g-'^ai 
)V^T-TBSXimW0Lf:^^. 10 %CD::^'n ^y^^-^^^t (Blockace (^^^^) , 
02^> ::^02is:|g^^t) Sr-^m-TBS-^SOOO-^lc^f^bfeHRP^liX hl^:/ bTtf i^' 
> (t'^V-^^, DAKOtl) S:l'i7x;Vfefey50ittl^II;l, ^MT'20 :$)-r^#gbT 

dt-:^^-^mKX&^^h'^:'^^^\y^yPPy irry^-^. DAKO^fc) &l^^x 
;L'&fey5O/ilil0;iT^M-e-r>^^^- h b;feo 30:9-^lC0.5 M^®2M5:l'?x 
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^mWi (MTP-300, 02^, -nU^MMM.) &ffiV^Tf?V^, 450 nma>lK^SS:570 n 

#:$:^l^;tTV^^V^p^M(^450 nm-570 nm^li^TO, OSS^JilT'^'fe o fe*"^, SffiftSi: 

2GSBmi^^®mitm^iLh. SB?rj##l{C^f FGF-23Se^T^ 7^SB^rjtfj®180 

~25i# g oDfiM * KUM^^ ^m-t^i^Tt^ l r=: idekmmci^^i^ ^ ^ 
m^i^t.htcm.^^'&o'^y v'^ELisk^n^ji^fcm^. 450 nm-570 la&mt 

#T2.9Jgi^±i:v%e)l^#&3tbfeo IB3ni#-tUcB"t-FGF-23Se^T^ y^IBM® 
179#SCDT;i/^->i:i80#SG)-feU XJD^TJ-^m^tiT^Dfe^TmiSjKU'^::^ 

r s o mMm 2 t-wis u fe^:gFGF-23H?gaM, n^Mjj^ y '^tj^s^ 

>'©<BTM#tt^:RFGF-23HSa^lC®»|g4?)btlfea cnorilj:^, SB^J#-tl 
iCa^-r FGF-23M a ^ y ^SB^JOD 179# g(Z)T;i/^->i: 180# g ® i2 U > ® ^ 
XCh^mmX. FGF-23Me®®?S14S::^^<^^bS-B:-g>iil3b<ree>:&^il5&ofeo ^ 
r ^ b ^ « iT ^ n U y 5^ F & b T ^ if $ T V ^ V > FGF-23^ a K 
^flfilflc;^m-r^^^l±t*J|SH^lc-g-* ti-S^S'lS S:^t-<&FGF-23^ j; U fi^Silc^m 

^.fcW^-rsrii^Rrigicf s%0-e&So iB^j#-^iicat-rFGF-23M 

e^T^ 7^iB^Jtp©180'-251#9CDMJ^'*'lC^ii^fi§:^t- S1D6A|jS#:,. 3C1E 

5 J m3^Sl80'-194# S omM^^Wk-t^Z^imm-O tJ^Vl/- ^2;@B^ll#-^liC^ 
5 >^^lSB^i®T^ 7^a*237~251#@(Z>MJ^^^^"rSlD6A^#:«M^§ 

oT. fa3^J##l{C3tt-r^ >^MiB^J<3DT^ y^^«25'-179#g®MJ|!cl^C'6Slg 



ffilE^^ 2003-3006648 




I #2002 — 262020 



[0 10 2] 



U FGF-2S ^ / ^ o k^(0}f^i^:y{tmt^^^ti^timmt^i^ k 
mmWii^t UTi^?^-a-t>*fci^i.- ELISA 1? PGF-23 Hfi^dj^glffiSr^f 



[0 10 3] 

;i/ELISAM::^l/'- b (Maxisorp i^B^W > Nunc?±) {Cl^? y 50 

Aim. 4X:'^i2^f^#SLTHffi'fbbfe, ^(Z)^, ;Kl^lK^IM?5feU> "::^ny'ar 

(SuperBlock i^mmW . Jjeffl. PIERCE?±) Srl^7x;i/^:fe U250itt l^W 

een20^0.1%-^%t--g>TBS (T-TBS) -e2|lIi$fe#b}feo rtlJC, ||J6#j27?mSS b 
FGF-23mB^^lO%<DzftlV^y^mWL (Blockace C^mmM) > H^^. izB^ 
Si^^t) ^-^tfT-TBSTlO, 3, 1, 0.3, 0.1> 0.03, O.Olfe J: t^O.003 ng/mlttj: 

(Blockace i^mmm) > H:*:, ^^H^^SS^^) ^^m-TBSmO/te/m 

3CiE|n;#) ^mmtr. g?a"r30:9'W#gLn^^m^MJ;S^^-'&ofeo x. 
JV^T-lBS-Vm^^htc^. 10 %<D'fUv^y^^mW. (Blockace i^BMU) '> 



[*5] 



1D6A 203B 3CIE 



1D6A 0.038 3.469 3.131 0.015 

2C3B 1JZ87 0.466 >3.5 OlOIS 

3C1E 1^49 >3.S a058 0uO33 

&U 0.020 0.024 0.023 01022 
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' H ^> H :^mMn.) &-^t^T-TBST'5000|^^C#f^ h feHRP^^liX h b ^ h 7 If S^' 
> (T^y^-i^. DAKO?±) $:l'i7x;i/&fcy50AtlilIx., ^MT'30:$M^#MbTlf 

-•^^^&M'V:&^'rh^^^JV^yi?Vy (^y^-if. DAK0^±) ?:l^7a:.;i/ 

&r:^i)50fim^xmMX'^y^=LK''\sLrco 25^mzQ,b mmm^i^y 

(MTP-300, 02^, 3n':hm^*±) ?rMV^T^fV^, 450 nm® 58^3^3! 570 nm 
®^3fe^-eMD7t'iit^^i?)7^o ^©^:^^EI6 lC:^f = ^f'^J&< il=b0.03 ng/ml® 
^gM®FGF-23gaM:;{)'5#^-r<6Z:^l7?^it^M^'lii®Jl#>^)^M^$tl. 3 ng/ml 
SM*'e®fgHl^T?lilS^#6^3&450.nm-570 nm>i[(X)±#j()^# e> tl> ^(D^iS^S 
H (c ;fe J-t S FGF-23^ e WO^m^b't BTIgt? ^ S zi & J& o fco 
[0 10 4] 

(HMM 1 4 ) mFGF-23^ y ^ n -:^>n/m#:0^^b;fJ 

FGF-23M e ^^tfel^JC J: S iajR^FGF-23M S MO^^iSM ® ^ -6. il b 
TJtMJ&*ft:FGF-23m#:S:®^'f{:bfe?!j^AS:rtl£®H^^b^^ (SulfoLink 
^^^) . PIERGEtt) ^fflVNT#igb:to 5 mM EDTA$:^t^0.1 MU>^M 

^e?^(pH6.0)lClC3HJn:#:, lD6Ain:#, ^<I;t>'2C3B|lt#:&#f{ 1 mg/ 

mU 1 mg/ml^J:tJf0.4 mg/mlCD|gS®^?gt&liigbfco ZlO^t^^^Ml mllC^b 
T. 6 mgCD2-;>t>H/55j::^hX^/~;i/T^:v§:^itIb37r;'t?l^^^MM^tlLT^ 
TG&f^iz^iJUi^Pioyt^xjvy^ F^-^^M^itfeo napio:^^a Ame 

rsham Pharmacia Biotech|fc) &MV^T/ty :7 r - ^1.5 ml (D^^^Ayyr— ( 
50 mM Tris-HCl, pH8.5, 5 mM EDTA) mW.K^mh't^ilt.^K2-:^JV:^:fh:r. 

j'-)vr^y^^^M7nEfB^W±-^'&fcio rtie>Oin:^^MS:^«?)j^^>^'«y 
yr-'^^'^WVr=.l ml ©SulfoLink (^^^^) coupling gel (^®, Pierce 
t±) tcmitIb^MT30d9-^MMfnUM-ir/Sl^5:^fofco M^DvrS^'ltm, 
-^/-^^y 7r-l?^^b, mRJ^'^yt~J^^&(D'fU^y^y^(Dr:^^^. 1 mL ©0.05 
mM(2)L-2/X5^-f >-HGm?g[S:^JnbT^M30d5-«Mm5ftIbfc, •e©^^ 1 M NaC 

i^m^^xui^y^mwLx^Rm(DtAi^^i3^x:^L-i/7.^'^y^Wi^hr:io 

[0105] 
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Mtp-^oFGF-zsmBmo^^mm^m^ ^ tc^^FCF-zsE^^^^^mm & ^ - 

-e^mbfeo lH®Balb/c3?- F^^7>;{Cp^bT2xlO7Mc:>CHO-FGF23H0jgg, 
SV^ii#Mi:L/TGHO ras clone-lMSr^TfC^^IL/. mmm2B^(DmM,'^ 

mmf)'^^mhxmm^mmhr:L'9'^:x^vikm^mmi^r:io 5 psycho ras cion 

e-lg^^g V ^7 S J: t)f 6 HOD CH0-FGF23H^ffi V ^7 X i U L Jfil^f 

e;^' > S: -e ti^tiio i^iin b4t; jc ^ v% r i^im^HMfcr b Tt)t#; fgf-23 

yiZBOfiKD'^yzfJVAyyr- (50 mM Tris-Cl PH6.8. 1 % SDS. 10 XifVt 

n-jv. o.ooi%:fnA7acy ~;b:f;i/-, 2 mM edta. 20 mM DTT) ^mMVQBx: 

x5^^-mmhr:i<D%. ^jt>i^mLxmf^±m^mi^Ltc^. zms: 10-205^-^18 jk 

IB, Owl Separation Systems:?!) $:MVNT>?f;Hfi©MB^$:PVDFJ^(^ll, Millip 
ore^±){c*K^b;t^ z:<Z)PVDFM&Blockace(^^i^^, B^f:, :^02^ig^:tt)t?O. 
5 ^ g/ml L If :r5^ U fe2A2B^^f:3Z:ttlC3HJn;#:^?Si4i*??, 4*C T?12^ 

DAKO?±) ^n?:ECLy'^:;<.|g^$>X7^A(^IiI. Amersham Pharmac 

ia Bioteci4±)^m^^x:7^ jvAizmmmytL. ^mmmmB^^m-y^y^y ^ jvA 
n.)xmmi^r:i. 't(Dmm^m7K^'to mi^^m^iti^x\>^fsi\f^upyiz^\,\x 

\t±<i/^±}Htm^'^n^tf'^t=.i)K lC3mi$iX^mtl^l^V. 2A2B^^*:-e^ffl 
Lfe^-^22 liD^a^i/^'-rjVtl^^m^n. lC3Hm#:T?^mb;t«-^, 22 kDai:10 k 
Da®i/y^;b:^\'^£t}$tl^. t.t=.. Wemi^X^mmWl^. ■2A2Bili#:t?^ffiUfe 
#■^•22 ii\)^<Di/^-i-Mmm^tl't. ICSflmflsT'^mbfe^^, 10 kDa^^^CDS/ 
^^:^;l/*^^m$4^feo § ejK:2G3B*it#:T':fe3gtfcI^L, 2A2BJii#:*T?;^mLfc#^22 
kDa^iie kDa®i>y-:h;i/}^'S^ffi$tl, lC3HJn:#-e;^ffi b7t#^. 22 kDacDa&KDt/ 
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liSi<Di/{fi'Mt}i^mW]n^V K-f^ Y^^mh. 10 kDa(Z)^>^':h;HiG5^M^;t3K 

Mmm^^um-t^zcsBm^iir ^ j mj^si48~i63# g oM^^r^ij-r s2A2b 

^-r-Sr i::^)'^m5f5S3?)'^. >^^^S237~251#B(Z)fI^^$:^.i^-r'51D6Am#:*T? 
li^ift'T?^:&V>=fe©*eS)oJto 2^||]i^^CfeV^Tlil^$tlTV^S22 kDa#ilfic(Dt/^^ 
■^;HiFGF-23^ agjb^^t^S tlT^ C =fo ® & ^©"^ ®T^&»lC3H*/t 

[0 10 6] 

(^MMl 6) FGF-23Me@®lfil^t*X®-tIf^ 
(l)^y hJlil^ai3»SgFGF-23MeKCD^i?n^li^ 

Jfil^t }C j; S FGF-23II a^(DfJ^^C■^V^T, 3fti?FGF-23^ S ^ i: 9 b Jfil^ ^ U 
mVX^mL-^o 20 ng®J©igFGF-23geStC^^); hjfil?»S:Jfi^?i^X50%tC^SJ: 
•5 {C»bTMfEIb> 0, 0.5, U 2. 4, 8, ZmM^ y^^^- h htco Zl®^ 

Owl Separation Systems?±) &Mv%T^f ©Mfi® S:PVDFM(^ffl, Mill 
ipore^DlC^^bfco 2A2B^^l#:&fflV^T'^^x::^3r y-rW 5|t 

i^FGF-23MeKiCfi5^f ^f^^t/$:^ffiL;to •^<D^:^S:El8{C^-ro Jfe^iim 
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[0 10 7] 

(2)t: hskm^^xj^MmtmmFGF-2sm&M(Dm^mm 

^?aci&{CT^)-||L, -fe^ \^^4':fUy7-^y^mUii^m. Owl Separation Syst 
emstt)^MVNT^f;i/tfi(Z)MeW?:PVDFM(^|lI, Mi 1 1 ipore^fc) {C^i^ bfeo 2A2B 

2kDa®/t> F«|g«)P,ti;&:&^ofc<. ^^X. 22kDa(D7l> Klijfii^f cfi{C#H^^<5 
S atjgm^^ j: ^ % li^ $ tLo 
[0 10 8] 

immm 1 1 ) FGF-23g Bm.<D^mmmon^ 

(1) h n > tr>"eCDFGF-23®-©||f 
20 ng®5»iiFGF-23MeMiC Nn^tf^ Sigma^fc) SrJf^aigl unit/ml 

lCTd9-ilb, iz^ K^>f :/n ^/-T^W >i5''MS(JKS. Owl separation Systems?!) 
S:MV^T^r';H^^<Z)Se^^PVDFm(^S, Milliporet±)lC^i^bfeo 2A2B*lt;'f|c S: 
Mv^T'5'a:x^^^>r^^i/5^^► >^-5:^jgb, 5KigFGF-23^e^^Cffi5|^-r-5f^» 
^mmbife, ■^•©^r^&gllOtCig^-r. ^:R0DFGF-23SeH«m^b, 22kDa©A 

[0 10 9] 

(2)Ml^ }C J: S FGF-23II ^^(D^m\zn-t^\^}\^Vy(D Pfi^^M 
Jfeif {C J: §FGF-23(^>-©f|lT^®I(il^tc|3 h p > If >® gl^iCo V>T^i^'r S S 6^ 

<Dm^ b fcFGF-23s Bmz^vv <^&m^mmm^^% izfs^^^o b r 4 ^ 
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T^Hb, -fe^ K9'Y:/D^y5^-f Owl Separation Systems^t) 

MV^T^f>n/»fIOD^e^&PVDFj^(?KH> Millipore:^:) ic^gi^bfe, 2A2B^^&m 

(©-§|J*«22kDa®jNU/^:/^ KlC^m^tD^A^ Sr^#S-|±-5 Zl ^ "^BBk 

Da®/1> FODm^A^IPM^tlfc. ^l(Z)ri:J^>^^J^l?tlC j:y^DSFGF-23^a^<D 

^ h n > tf > ^ h n > tf > }c b J: s =fc 0 T & § i: ;()^ ^ S 

[0 110] 

V h®JfilftS:24^P4^gftlLT22kDa©5Ky^::^^FS:^^$-&3^o ^©M?^cfJ0D2 
2kDa®3KU'^r^5^ KS:|IMMl4-ef^|gbfe*»ilC3Hjit^5!j^i^m«P$ii:, ^ffl 
bT5|t$gbfc. Zl^^?MV^fem#^*^i»^i200yttg©bf:;^-^>'ffclC3HgT;#: 5:500 
h L'y hTtfi^'^H^ft: Amersham Pharmacia Biotech^fc) 

W^m $ § CI i: ic <fc *; b „ m^^^JUts^ib ©fgf-23 fijf^Sc Q ^ m li, 

0.1 M i/>^?g(pH2.7)$:MV^T^fofc„ d 00: iCJ^SgbfeJ^U '^^r/^ K 

t-j:'5{C^igbfe22kDa7KU-^:/5^ F&HI^bfe. F^"^ U ifi bMALDI-T 

OF MS^^^fftC'^bfec C i: y fi 5)4X7^45-^* J: 22kDaCD7if U FlilB 
3?rj##i JCa^t- r^J Wmm<D2m S 05^ n > 5^)^ 196# ^©t;^^!?^^*'^® 
IH^J S: ^ b T V ^ § ^ f> ^ o o 

[0111] 

FGF-23^esM^f l4I^cfev^T^iJlil^ftfI^c•^*tl-g> Fn> 

tf>lcj:UBB3«J#-^l ica^f ^^BB3^jO196#S{cfirg-tsr;i/'¥->0^ 
S-e-^^T^tiiBa^rJS-^ 1 025'-i96#S©iB^J*^^$tiSjKU Fic^^$ 
ti S d ;b^B^ ^ jfe o 7t o Jfiicfi t??S'ffi ^-r -5 FGF-23g ^oiif^ \z \tmn^ 
■^I0r^ ym»J^Dl79#Si:l8O#@0®-e•^®TStlTv^;&v^>K'J'^::^5=• F& 
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i?" > >^;i/^iS<?) ia^-ei96# @ 1 197# @ ® K-^-Sra^ S CI a: *^H^ hii^H 

femFGF-23^ J I7n -i-A^^i^ay ei IGSHM^^fe <fc tJf3ClEJiL^li@B^J##llC^ 

FGF-BSj^j'^lfiL^f cft-e-©iT^tlTS^$tlfe22 kDa^S^ (fB^rj#-^ 1 <D T ^ ^ 

m@B^if25-i96# e ^c^g ^ ) & sb3^j## i ® t ^ >^ ^®53?fj<z) i79# s ^ i8o# i 0 

[0 112] 

(iiMM 1 9 ) mm''^'wm^\im,mmikmiB <fc tj^ifiif^tf <z)fgf-23s eM^is®^ 
mm^'^mtmiz ^ v>t ttMjgT*FGF-2375)^jgMjgfe $ vn § :i iim^ $ n 

^^T*^VN„ jfil*®FGF-23?gg5&<S*'ffi#$JC^fcii£S:0^-r-5JlT'(©*g^i:.3&S3 

o 

[0 113] 

ffl)^ffi#«^^bsSS#<3DJfe^f feJ:t)fj&|^g-9->y;i/$:A#b, mFGF-23^ >^ n - 
:^;^^^t#:&MV^?ti?-> K-f ^/^ELISAm{CT^#;i^r®FGF-23^^*6«»C^^ff-t'& 
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* IDSmi^ ^ M V ^ „ mm h fe2C3BJit#: 50 mM ^m7Jc^':^ hV^A 
^M*ei0^g/mli::feS 96'irai;i/ELISAM:;^l^- h (Maxisorp 

bfeo -^0)^, MJ;5?KS:li^5Sb> :/ny:^>^^^?K (SuperBiock (^mmm) , 
ry=^>^S:fTofeo ^?^Sr|g?*b, Tween20S:0,l%-^;tt'-5TBS (T-TBS) 

ilS ^mUtS> tc!i>mm^t IcM ^^ fcM#C2C3B*)i#: SriiPi* (80 /I g/ml) ^tJ-T-TBS 
igFGF-23g&K&0.5. 0.25, 0.125, 0.061, 0.031, ^J:tJt0.015 ng/mlO^^ 

Mmhtriii^t.}x)^-^-^tt=.. mi^Ri^^^ T-1BSX mmi^vtcL^. ma^y^u^^ 
y^mm (Biockace (^mmn) . b^^, izB^^mmm ^^m-TBs-^ioAg/m 
uz^mLr:i2mm<Dif:t^ymmmFGF-23^j^u-^}vu^ cwemi^. 3cie 

T-TBSXmmWLrci^. lO %®^^n-;^r>^^'^?g (Biockace (^li^^:^) , 02^ 

> izB^mmn) S:-^tfT-TBST?5ooo^{c#mL:feHRP|gli;^ Sby ( 

DAKO^) S:l'>x;i/&fey50/tl^II;t, ^Ml?30 ^|^#gLTlfpr 
•^^^■i^mMx:^^^h^^^jv^yVP'> (7^>v~i^,DAK0:fef:) S:ii>x;i/&fe 

»;5o^iirti;iT^MT*^>:¥ri/<-hLfe. 30re-r^^tc, o.^mmm^wa^jv 

mm (MTP-300, =in-:h«^^f:) S:MV^T^fV^, 450 nm<DMM&570 nm 
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^^tErvmm. U fcA450-A570|| S:^ ^a>^m^ ®13{C 

^ m^mm^ n &.±mm vxm^L ^ jfesi-tj- > •^jif^<DFGF-23mm ^mMmiz 
m^htco 'e<D^m^mi4Biz^'ta mmmm^mmm-m<Dikmmzitm27o pg/ 

ml <D FGF-23M ^;?)^#^ b T V > C $f?^ L i?- > T' «FGF-23S ^ 

^tt^ffi^^ (30 pg/ml) j[^AT{cffiTbTV^;feo «afffi#mfb3g{cfe VnT tiMH 
ffi5^®#:fe{C^ yM^«rtg:&2i|g®FGF-23*SjfilPti}C#^^L, M3Sf(Z)|^*{C J; Uifit 

tf»®FGF-23|gS*^^b<<BTt- Sr^;*t^micB$tifeo JB^_h(^)^:il*^e,. mFG 
F-23^>^ ^ ^-':^;^^;t#:^ffiv^feELISA:^\'n5»'|^#fC'ft;!l£®^^^c;tM-efe-g> 
^ % C mMB& & #jg L mi^ M V ^ § z: i: jfii^ tc i; ^ fgf-23® -©^c?) 

[0114] 

(^JgM2 0) mFGF-23=Ey ^ U-i-J\,ffci$,^^^,^r-^^mm^ 
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$gL;*^o i^Vyt::^^vh (CM1900. K-fV, LEICA^t) $:Mv%T^.^^n y ^ &4 
L/> ™5:::^^-f K;?/9x±}c©^L;to PBSTgfe?^^, l%<Dmmit7i<^m. 0.1% 

'<;i';r^2/^5f-if#»y h (Vectastain Elite ABC (^mmm) , >f^®> VECTOR L 
aboratories ft) §:MV^TMig^>H-^C#M^f^^c,M^Lfet^;r5^>:^^^7 □ - 
^;l/m#:^cM#t7i?-fc^' . ^JV:t^iy^-if^m^^ii:r^^ 0.lSi;®Tween20S:-#;t 
■rSPBST'Sfe?i^^/<;i/:r^>>^.~'^i:a^<©^fS: (daKO liquid dab substrate-c 
hromogen system , ^s^v-^, DAEO:^:) SrffJ&ofe^^, PBST'^R/J? 

m\Z 33 V> TFGF-23 }lKmht=.hmx.hiC\>^ fm^^^fe {C^^ $ tl 

^t:3E(Z)MHfflj^ic VATFGF-23jb^liSaM{c#:&f S r tlfeo 

[0 115] 

(^iSM 2 1) V :^ FGF-23g t 
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'7^^<DFGF-23mm^tmicm^^tlr^,^^ (Yamashita, T., et al. Biochem. 
Biophys. Res. Commun. 277: 494-498, 2000) „ ^(DM^^^ tizmBimU^ 

Kf ScDNAS:^#i-Sfc«), Nested PCR5:^ML:fe. ^-^Pi^it^^/SfCM V^ 

mmmfmm^^'omF5:f^>(^-- immm^zs) iimFsr^^-fv- (sb^j#-^26 

) &-^^Lfe„ Vii?;^©jgiff©5^®cDNA Clontech:jc±) Sr^MhLT, LA-T 

aq DNA polymerase (0^, ^mm±) ^m^XM'CXl^mU^Lr=.^. 94X:T' 
30#, 55"CT'30S\ 72VX^5fJ>i>'^i^t^^j:^^2.V4^ji,tLr^30V^4^}V<DPC 

7KmtmF23F:f^^'^^ tmmmm^hm^n K> S:-^tfiB^J##28{C^t-mF23 

R::/^ ^ V- %M v> Tff o ^c. mF23F::^^ >f^~izit^u^=iy^'^ (DEcoRmm 

mmmmmmtKozammi>mA^tix\,^:s>, mF23R^^^^^Kit. 
=r \'y<D$>tiziiotimmmmmmmm-^mA^tix\^:s>. mimm<DEmm^m 

mtLX. PyroBest DNA polymerase (02^, ^^gJttl) SrMV^T98t: T-liJ-r^-^ 
Uhf^^. 981CT'WA 58'C"eiO#, 72'■CT60#;^,^P,^^X^$:l•9->r^;^i:l, 
fcSS-fJ-^' ^Jl<DPCR^mmt^:itlZiV^^y^FGF-23mBM^U^ FI-ScDNA 
SB^JSrWbrc, r®cDNA^pEAK8^i.^~ (^H, Edge Biosystem^fc) ODEcoRI 
iS^i:NotlS|S^fC^n-^>^fbfe. CICO^^^ ^-&pEAK8mFGF-23i:#t-= 
fC, ^»JlT'^bfeFGF-23RQH®#ig^^S{C^e^T, x''ir^FGF-230D*;JiT^^ 

^^§P&(Z)r;bai.n:>a«^^';i/^ ^ >^S{cg^L7^c^^&^AL;^cv^:;^FG 

F-23RQ$:milLfco MMmXit. ^MM 1 0(3)K:|S^bfc^a^{CS!oT^iiL 
feo ^M^AM®)K:^|^®mRQF>^^>rv- (iS^J##29) t^^mCDmmR:/^^ 
■7- (@33?rfS#30) Sr^^bfee ^"T, pEAK8mFGF-23^®M^ LTnF23F:/9^ 
^-i^^m:f^4^~(7)m^^iDittmF23R:f^4^^}^u^RQP:/^^>^^^^^ 

l'T^M^LTve^XFGF-23 cDNAcDM^gfCfig-rS mF23F:/^^ v~ i:mF23R:/ 
^'^'^~*^*PCK^fi'^^^^*^^A$ti;-=V^7XFGF-23 cDNA$:iiiPiL7-Co ^tl&pE 
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M-^^U-=-y^'C^X\^^:Lt^ mU b fe o 3 tl &pEAK8/IRES/EGFP/mFGF-23R 
Qil^^to $ e){CC10:/^:^^ KSrCHO ras clone-lfC^A t T. S/ig/mlCDPurom 
, ycin imm. Sigma^t) &^*IIbT^^[fl6f'[^m&^^b. ^'n-n^^TLT. 
Vi7XFGF-23|§^0Jgg$:^#Ufeo :r.<Dmm^CE0-m¥GF23RQtm^. Z:<Z)CHO-mF 
GF23RQ^tilSS:n-^-7i?h;i/'e^§lU m2U h;i/CD^§^Jl^S::^#bfco CI 
tlS:, ^JSM2(D(3)}CSB^LfeFGF-23MeM0D5»Sgi5^fC^jgoT3»SgS:^?VA, 
1^ FGF-23RQ S: 5l # L o 
[0 116] 

mF5 : ATTAGGGACTGAGTGGTGTGCAATG (BB^J##25) 
i»F3: GGAGCGTGGGGTGGGGAGGTA (iB3^J##26) 
mF23F: GGAATTCCAGCATGGTAGGGAGCTGCCTTAGACTG (Sg^J##27) 
mF23R : ATAGTTTAGGGGGGGGGTAGAGGAAGGTGGGAAAGGGGGGAGA (gB^J##28) 
mRQF : TTGGGGGACGGCAAGACAGGGAAAGGGCCGAGGAG (gB^J#-^29) 

mRQR : GTGGTGGGGGCTTTGGGTGTGTTGGCGTGGGCGAA (iB^J##30) 
[0 117] 

iMMm 2 2) hFGF-23^ J ^7 U -:^ i:FGF-23CD;K^53^M'l4 

V. PVDFM (^m. Millipore^fc) icHS^Sr^^b. SClEm^^T^^^ac;:^^ > >r 
u>'y9-^ y^'^MMLtcLii^?}. mi6Aizmirj:^izm32.5 kDa{CA>K&^m 

Lfeo 305^SgV'i7;^FGF-23RQSa«^?K&ai5i#f^LT. Ini h FGF-23^ ^ 

:^FGF-23Rm}^wmm<DmmitiEmKii;i^i^x\^:^\,^i!)K mm^m^(Dmm^ h 
FGF-23m&^t.m^xsDs-^v r ^ V jvr ^ y^^^jvm^mmxi^mv. cbb^^ 
x^m h tcA y lis i)-'^mmvr:Ltza. ^isbt-^^^io nLxmbtd^ 

(Dit. l'-5Ag/inlO|SSt?ld:;5;v\*^i:#^6,tifc„ 2G3Bm#:&®*B'fb L.^mM 
bT3GlE^;l#;SrMv^T, ^f?L/feV>XFGF-23RQSeS^?^&^!t%^^ 
b TM^ U j^:^ ^ miSBjC^-r o mm-^ ^ >^FGF-23RQS aMcDaMi&# 



6 1 



ffiliE# 2003-3006648 



) ^#2002-262020 ^ 

fi<f;&450 nm-570 nmjii<D±^tf^Ult>^thr=.:L tfi^^^ 3 ClTffl V^;^^fc: hFGF-23 
^ y ^ n M v^ fcELISAT' V (Z)FGF-23g $:^g|||fe#6<rfc^m 

[0 118] 

(mmm2 3 ) St^tt® y >Jfil5S^7';i/x'^7>^}Cfet'^ ^jflti^iFGF-23ge^0D^ 

m ■, 

FGF-23t,mmi^'Wmm<Dmmm^X' ^ S 3 ^ , ^ ;t ADHR-eFGF-23m-g^© ^ 
> e> ti, ^m^MtcFGF-23A^I5M b T v> s r 6, tiT s 

V^„ FGF-23^1(^)B5Mffi^C0V^T=fe^e)tlTV^&V^„ ClCD^atC^ttSFGF- 

23® m-¥ ^mn^ S g e!r*eXLH® ^-T^;i/ V :^ "X? & -5 HypV 1^7 X <DjfecFiFGF-23|i^ 

[0 119] 

>^^bfe3ClE^^$;S:MVNfee 3»|gbfc2C3B^#S:50 mM ^m^ifc^:^ h U ^7 
mXlOfig/mlttSt^^O^mi^. 96':7a:;i/ELISAffi^l/~ h (Maxisorp (^mW 
W > ^BI> Nunctt) tCl'>ai;bfe;fc: ySO^ 1^I0X.. 4°C •ri2^ra#S bT ©tS^fc; 
L/fe„ -eO^^. ;K/SM&l§?^b, ^y^^i^'^M (SuperBlock (^01^^) , 
^K.PIERCE^) S:ie7ai;i/^fcy250ittlSllA, ^MT*30:$^^>f V^S^a./^- h U 
r^n y^>^S:ff ofco ^?^S:|g?^b, Tween20S:0.1%-^;tt-STBS (T-TBS) 1? 
2IBIgfe?^bfec 27'-303ffli&®HypV':7^fe j:tJ?|lIJKJ: ^ #e)nfeiE^?^^Mvi7>?. 
J:i;&S®$^KilJCj;Ug|]$jbfcjfil»&M«gbfe„ cntl^ 2C3BM^fc ^ i T >f V ^5? >f 
^zi>hn~;i/T?feSx-'j7::^ I gGi^^ & 40 ^ g/m i © mm'V^t}'i-TBS'V2m^Wi L 
tco '€'ti-€'ti®-9->':^;i/S:i^7x;i/&fcy50/fii»c»v>f ^^ntJ?>f hjc 

M^. mum ^mmm vr^i^tpay FGF-23^ BM^mmimi^tRm^iiirc.. 
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10 lO^nv^y^mm (Blockace (^(it^;^) , H;^, ^H:^|g^ 
?±) ^^tfT-TBSl?5000#{C#3gl^L3fc:HRP:^^;^hU:/^ytf^>^> (f^^V-^, 

^ $ „ # -^^.ai ;i/ S: T-TBST*4|lIgfe^^ L =^ iJf - -^^S^^^t- 

T^MT'>r>^.t/><-M.fc„ 30^^#{c. 0.5 Mam?I5:lii;a:;i.^fe^; 50^1 

(A450-A570) S:^«>fe„ ^mmizT^ ^ ^ ^ny I. u -jumn^^mm 

LXnr.mo-A570m^ ^ i: TM V^ fc2C3BM# L T#;- A450-A5 

70«S:MDfeffi2:FGF-23#^61,^^Si:t,fe. ^(?)^^S:mmc^t-o ®17®j©^ 

CO 1 2 0] 

(^ifeM 2 4 ) FGF-23ii 1 ,25D®^g2ii|Uf^^ 

(1) FGF-23H^#{CJ;^1,25D®^T 

6mm(DBAWcm^^^ e EJC3|tigLfeFGF-23HM&^Sr-E5^7^c U 5^g^0M 
J:y^#U ©#^1, 4, 9^^MigL;^ci:^i5T^gifiib, ifii*c?)i,25D^iM$:M 
JtLfe„ ^©^^Sr^SAJC^t-o FGF-23HO^#^3^r^T';tS;&l,25D©<ST 

Co 1 2 1] 

(2) l,25Dig-^fc4:SFGF-23®^^ 
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#2002 — 262020 

1 ,25DS: iZWL-^ b XSkfp<DFGF-23<Dmi\l^^M L fc. 7Mi&CDBALB/ca V 
tJysQn^imhhX. 0.05% tweenSr-^tfPBS {C|§g?$^fc0.025^g(Dl,25D 
^M2lLT-e®^#:"t?feS0.05% tweenS:-^t?PBS^^#f S 

Xib>m^^mik^n^\ ^km^m^x^tc. zi(Z)-y->>^;i/S:iijiM230D;^^iiiifc 

^^T*ELISA{C#^L, t: ^FGF-23ga^«^ISS:MV^Tf^S^{b}t^ia&MV^T 
JfitPp(3DFGF-23aS:M^Ufc3 ^(3D^m&®18BlC^t-o l,25DCDtg#^8^^T'^ 
b VNlfecfiFGF-23©_h#5()^^A?) tlfco 
JB^_L®Z:t3b^e>, FGF-23li, l,25Dil^g^:&^B:EMfiiSSB^^^t-SZ:il>6^a^S 

[0 12 2] 

(Il5g#lf2 5) Mtg^^l^U >lfe^^T';i/{Cj3l:)-Sjfilcf3FGF-23aM 
7jIit0Wistar^vy i.ic0.75%<Z)#J-^'eT'7'— >&lilllyfeCE-2 i^:ifi^ i; V 

o rcZ)^^&®19BfC^"ro 2C3B*lt^§:0^|>ffcb, 3ClEm#:^Mffim#:i: 

b/^ELISA^^ffiV^Ti^ilml^'(^)FGF-23^iS$:i!I^L/;to X (Z)^MS:EI19CiC^-r„ 
[0 12 3] 

MbTV>fe„ :i(Z)^T^;i/{Ci3V%TJltt4'©FGF-23^eKli^bV>l«>lit^3tbJfe„ 21 

<D '^7')^y\tm'^-^(D-imm-kBM l t v% ^ ti. fgf-23^'j wmg^r 

[0 12 4] 

(^»J2 6) ®^'ffi#«?C'ffS3!£m#J&^cflC#^&-r^FGF-23ga^®^^tfc|^^ 



2003-3006648 



^ ^^#20 0 2 — 2 6 2.0 2 0 

y^^tl'enZOfil mu 4°C IC V ^ T 1 ^ m^Mmm VXm^t FGF-23 ^^i^ 
yK50/il(D'9'y:f)]/^'^vyT-^ (so mM Tris-Cl pH6.8. 1 % SDS> 10 %^^Ui2 

n-;K o.ooi%>^nA:7 3iy 2 mM edta, 20 mM dtt) ^^tnh. 95 

Owl Separation Systems^!) SrM V^T^f;I/tfI(3DSe^§:PVDFM(^H, Mill 
iporett)(C^i^bfeo r(Z)PVDFm^T-TBS(^|iI Sigma^t)-e0.5/ig/inUC:^f^ bfe 

^lzm?nm:^hl'':fhrifPy ("ry^-^. DAKO^) Sr^g/SS-fefco rtiSrE 
CL':f^7.^^i/7.-7-2^{^M. Amersham Pharmacia Biotecht±) S:MV>T7 -f >n/A 

ic^tfo m^ih b T v> 5& vM^ s;? > ic ^ T lijfii^ a^<z)##M6?i^ ^"-r . 

'iJt'fbSm#Jfiimi?«^:SMFGF-23i:#^e>tlS32kDa{cA> Kj&^^mstlfe.. * 
fe, hn>tf>T'tJjeiT$tl7^22kDa(DA> Fli*ofe<M^$tl^*^o7^„ 

mm^'Wmitm xmnm b t v % § fgf-23« jfiicfr i^-^^ & ^ it -r t:Lx 

#^ L T v^ S CI ii e> ii * o 
[0 12 5] 

2 7 ) '^:;^{Cfelj-§Mtlh FGF-23^ ^ ^u- i-jv^i^^-^^^ 

Mt: hFGF-23^y ^n— ^-;i/in:#:©jESvi^X'\®^#^^ltft-Sfc«?)>JSi^T 

(omm^mMhtciojEm'^^:^ (balb/c, ^ia2iiM) s:4H'r'p5b^e)5&s5o® 

4i¥}Ctt0.67 mg/ml0^t: hFGF-23^>^ (1D6A, 2G3B, 3C1E) & 
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.15 nii-r^mmmmz^mm^Lr:L,n^ii^h2Ammmz. :n^^)vmmr.jm 

[0 12 6] 

tlTV^§„ student-t{C i y^^^^^^r^JgbT^M:^, 

^ (PBS) n^mis^r^mT?omi^n-^^m-:BKMb. p<o.oiS:^bfcl^^^i- 

o 

[0 12 7] 

8) 

l,25D^iM*^^STbTv^silv^e)M:^7b^TOb;nfc*^. jf!mj(Di,25mm<D^mt 

MhXAOO^ g/head(^)3ClEm^*: ^^i^ b T. S^W^^jfll^l , 250^^^1:11. 
^bfco >l*mi:bTPBS S:ig#bTI^^{C^gbfcV^7X®jfil^l,25D^iM^M 

^bfeo ^0j^^$:®2lB^ca^■ro 3ClE^ft^^c<^:s^bv^I^[Im,2 

[0 12 8] 

(^»J2 9) TT^'-^fl^W^.^^^y h"^<;DmFGF-23^#:(3ClE)<Z)l,25(0H) 

mmm2 5}ciB^bfc<i:e»ic, TT^-^m^i^^^^^/ h-ei±^v=;i/#»^e> 
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o ^^'e^jiyuit. r-T^-i/ig#^70 g{cfev\T^i?c. mmmmnz^ 
«l^c^^^SJ^^ll^IFGF-23^@s^cov^T%^^li{^l>f*r'5fe«>, ria^MM'^^iSr^f 

[0 12 9] 

bfe3ClE*it^SrMV>fc. ^f, 3|iigbfc2C3B^#:S:50 mM ^^:?Km:^hy "t/A^ 
?Kl?5/ig/mli:^S J:e)#5iRb, 96i^7 3i;i/ELISAffi:;^ h (Maxisorp (^mi^n 

fco -^-OD^, M/SlgtS:li?5SU, ^n^y^iy^^^^S (SuperBlock (^#^^) , ^ 
ffl.PIERCE?±) S:l'?ai;Vfefey250 ite 1*11;^, ^M"T?30:$)*^>f >:^3./<- b 
Zfu^y^y^f^n-ofz.. mm^^^h. Tween 20$r0. 1%-^^^- -STBS (T-TBS) 
-e2IlI^?tb^o Jfl^f rtl€:T-TBS't?2>^#mbfeo 

Its mmmi 4.'^^mLt^m2C3mi^m&^hu^iyizmb. p^«tt(z>FGF-23S:ii^ 

10%®>^n>ydp>>^^?K (Blockace i^mmm) > 02^> :A:H2^1g^ 
^±) S:-^tfT-TBST*1.5 ^g/mUC#&i? bfe3ClEm#:S:^StIb, ^?a'^3O:0'|^^g 

^y^yifmm (Blockace i^mmu) . u^. ±B^mmit) sr-^m-TBsr^soo 

omiz%m\^rM?^m:^h\y'':fhrifVy (crv-^-^. DAK0^±) $:1^7x;v^ 

fey 50 /iiin;t. ^MT'3o ^n^m.\^x\^:^^ymm^}LW^^-^-^f=.. 
yvvy (^>v-i^>DAK0S:) ^i'i7x>a/fefey50 Atitia;tT^?a'^-f >=3r^>^ 

-hbfeo 30:$)-|S^lC. 0.5 MaM?K&l'i7x;i/fe7ty50 a* i*n;tTS/s:$:^ih$ 
i^fco tll^ 1*96^7 a:;!/:;/" 1/ - ^m®®^)fell^i^^»S:MV^T^V^, 450 nmO^^ 
^S:570 nmOr)lS3tST'^CfeM (A450-A570) ^mmff^hmM^y^V^GP 
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[0 13 0] 

(DFGF-23^g#^iJ^iIIfIl,25D?i^$:5t^y^)^{c®T$i^#-g) 3 a wat^iST^ 

IC S Jfil tf 1 , 25DCD<gT ti . m. cf FGF-23aM<Z)Jl#(Z) IC liM 6> fJ' ©^SS^ffl 
(EI2 2C) mM^tf^tfj^^t:!. J&l^tFGF-23 
CO 1 3 1] 

7Mt&ilttWister^^y M2HJC. If oMffir^lKt&5^M)|8^CE-2(H3p:. ^ l^T 
?±)CT7^-> (6-aminopurine. ^ffl, ->^Vt±) &»ia>g0.75%il J; dBB 

•r<5ri:fCj:yjfit?t%#feo #e)tlfeJlil?ftfCDl,25D?i|tS:l,25(0H)2D RIA^f^)/ 
MFBC^IB y^^:r.-y\^~n). Jfil^^ UT5^:=.>aS$:CRE-EN7!j-r >^ ( 

[0 13 2] 

<BT C# ^ ^1 , 25dSkm iZ \,t¥GF-22t)m^ LTV>§rh, tt=.Z.(D ^FGF-23CD# 
[0 13 3] 

(IISiM3 0) X-linked hypophosphatemic rickets (XLH) S#lCfeJ-j'<5jfiltfJ 
FGF-23ga^®^m 
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#2 002 — 262020 



M^^MM S:# o jt^ffi^S U ystm^"^ t';!/ V ^7 ;^ -e & S Hyp V ^7 V ^ T F 

GF-23<3DJfit^^t^g^}^)'!@4^)Tl«'^it•^feS^:^3^)^i|^mbTV^S„ X 
LH}C^t:rS^U>lfil^*^, HSft#m^^iira^(C, jfilcf>FGF-23?iSg®±#lCj@ 

f S B6!fT'^mA^<fcmLHB#Jfil^f *®FGF-23aig(Z)itf^&||Jgbit„ 
[0 13 4] 

bfe3GlE^^S:MVNfeo 5|f^bfc2C3B*ft#:S:50 mM ^m>!K^:^ h U t^A^ 

?|g*??10 Atg/ml^^-g) J:e)#fib, 96^7ji;i/ELISAM:^^- h (Maxisorp 

^) , Nuiic1c±) tCl'i^a:;i/^fcU50 1^10;!. 4''Cl?12^K#g LT^^H^b 

b;to ::^n^y^>i^^?g[ (SuperBiock mmmm , 

^H.PlERCEa:) ^l^7 3i;i/^fcU250 ittiDn;t> ^M'e304)-r^-r h b 

, ZfUy^yir^n^tdo .mm^m^L. Tween 20&0.1%-^^-rSTBS (T-TBS 
) "^'2llIgfe?^bfeo XLHm#j: UMmbfejfe^&^iSb, 3tl&FGF-23{C^-^ffi 
^7£:^V^Vi/>^IgGl^^T:#;S:100 it4g/inl(Z)|i|i't?#tfT-TBSl?2##3g^bfe, * ife:^ 

^pi^oD ji. mmm 1 4 -ef^is b rcm2G3mi^mM^t uvyiz^v. i^^n® 

FGF-23 1^^ b fe^#AJ&?t S:-. FGF-23tCJ^-^'[$ ^ V^•7 X IgGl*it#: S: 10 

0 ^g/nii®aST^-^tfT-TBS-e2'f^#|Rbfe=&0T'^?o;to -eti^^ncD-fj- 

T^#:Pf»OFGF-23^e^&©^i'fb^#:i:H/JSS-B:fc» Jft^MUS^. T-TBST'4|lISfe 
?tbfc^, 10X©>^n>y:3p>^^m?K (Blockace (^#^:^) , H*, >^H2^SS^ 
?±) S:-^tfT-TBSt?1.5 ittg/ml{C#3gRbfclf:t^>^sibfe3ClE^^$:'^ADb, 



6 g 
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#2002-262020 

tc^. 10 X(D>^n^/=^>ijr^?K (Blockace (^il^^) , 02^, i<.B:^mmm 
§.^^X-TBS7?5000|^tC#f?LfeHRP^|i:;^ M/:/hri^t^> DAKO 

-ir S -tirfeo # '^7 X &T-TBST'4|ilSfett b 7^^> ^— s 

?a-e>r>dpa.'<- h bfeo ao^i^^fc, 0.5 Mam?KS:i'?x>n/fefcy5o /ttiiiiA 

> 450 nm(D^3feM&595 nm®PK3te^'1?Mb;^^lt (A450-A595) Sr^i&fe. 
[0 13 5] 

mnmAioA^ (mmo^. (Dsktp^GF-zmmmit. 8.2 

54. 3 ng/i®^Htc^,^b, j;t;-e®^^M^li28.9 +/- 

1.1 ng/l-e^oT^o — gI2 3lC3^'r«fce){C, XLHS#iC^l"j-Sjfil^fcftFGF-23 

v^"rtl%<^mA®¥^l^^ii^cifcbTlS^li&^b> *fc¥^^ii^cfev^T% 

^imA(5D^tllC^b^^{ClSffl'efeofc (P < 0.0001, Student-tjCj:»;itffi) 

^- b Tf^M b T v^ s Brtg'ffi:?>^§i < ati^ S tife. 
[0 13 6] 

M^-5M&SSlilgt--S>«^Jfn^^$:M^b7^^-^CD^S#Mo^^tllcoVNT> iE 

mV^7X^^V^T^f>fbfc. 
[0 13 7] 

83i#<Z)^|ffiC57BL/6S:6Ht'03^)^ e>^S4o(D|¥{Cj|i|^'^^lC^grjb, ^ 1 ^JCli 
^#:^bTPBS$:, ^2|¥^Clj:'7ii7:;?.m^fe y 100 Mg®2C3B^#;^, ^Sg^lCtil 
00 ^g®3ClEJn;#:&, *:^||4|¥{Cli50 ^g®2C3Bfn:#;fe j:t>'50 /ti g(D3ClEUi^ 

^mm b fc*»T;#: & ti^tiM^Mf^tc^iiiig# b & 1 H g J: t>*2 H a 
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[0 13 8] 

#^nfeM:^S:EI2 4 tC^fo 100 /ig(D2GSEtn.i^^^\i^t2GlEmmt. 
^lH@lC#MT'*SlCjfil^U>aS^-tl#^'titfec m-^*rt#i|S^^T*li 

H^{cfev^T^i, 2C3Bjft#:fe-5VNi±3GiEjji#:s#i¥-eii, ikmvy±^^mmn 

[0 13 9] 

UliM 2 3 J; nmMM 3 0 fc^ L J: ^ fc, XLH3& tMcHypv ^7 {c ^ fr^ -5 
jfilPfiFGF-23?^M(Z) Jl#jb^^ hti^Ht^^J. FGF-233^)^^ CI 4^ ^ J^MT" § i£ U > 

^tlfco -er*e> Hyp'y'ii7XlcmFGF-23tfi7^=E>^ i'D-:^;i/m#:S:^#b> Jl^ 

[0 14 0] 

(1) mFG^-2stpmmi^<D^m.n^^m. 

4— 7 jiH^CD^ItlSCBTBL/e-Hyp V X ^ |^]gi<Z)Sf'ffiM*t'ffiC57BL/6 V :^ S: 

^m. ^y?^^:^mi^m^m. Hyp^'i7;^^#;ig-^lf® 
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m^mm) > hyn- H^^, fn^^&M^) > i,25(0H) 

[0 14 1] 

0 SlC3?)^ltTm^:&lfiltf»U >m?iS®±#S:^«>:fe:o Hyp^^/X^<Z)in:#:^#lc 
•rt^^CfeV^T%, ^g#^10g-e^bV^J^ttl^tl,25D^!llt®±#S:B^s^)fe- ffi^, Hy 

mcommc * T-^tsic-fgr ^ its ^ e> ^ o 

[0 14 2] 

4'-'7Mf&®llttG57BL/6J-Hyp "f? X (Hyp'x' 't? X) <fc t>'IES*fmi¥-e <5 IsfK 

^m. Eyp^^ysW.i^n-^m(Dmx. is¥4ESiibfe« mi^m.^mizmciEmi^ 
-Efefeyio nii/kg(D?Bs^m^^yizn-¥Lr^. timn^B-^ouuthx. 2, 

4, 6, 8, 21, 400 SlC^VNT|lIil<Dig#&ffofeo tJIlia#=^49H@JC, OQ- 
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T^AittFX-lOOO (02^, ^±y>fJVJ^) S:MV^T100/iA,25kV®ffil^^#'T?5#^ 
[0 14 3] 

m(Dmi<it%fiyp^ ^xmi^n-^mx' \tm^ ht^, Hyp-r t;x^ (Dm^GP-zstprnm 

a 

[0 14 4] 

(2) m^GF-23tpmmi^^^mn^^m 

(n=4) , SfffiMv'j7Xjn:«:^^¥^(n=5), Hypv5':;^^^$;ig#l¥(n=3), Hyp 
-en^tl/^aiKl.7 mg/mlii;fe§ j;^?Mjmb;t%(Z)&V^7:;?.— 0&//^U17 mg/kg 

[0 14 5] 
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CO 1 4 6] 

( 3 ) ^FGF-ZStpmmmz J: S NaPi2a^ j: tJf 1 a OHaseCD^JiMl^f^^ 

^mm^i^ (NaPi2a) IC J:§SBSiK^{C<fe U ^fe^StlS. *7^, ^©WTO^l* 
, NaPi2ag#0|63^S$>S VA»NaPi2aMfi«®M^Jfc^{Ci: o Xmm^n^^ H 

m i>K NaPi2a ^ :^-r S % CD "T? ^ ^ ;^)^ if e) b 
[0 14 7] 

^Mi&^bfetlli cfc y NaPi2aA^M^t-S'^liii3£&M«i«!l^i^Ji^/iNj9g(BBIIV) ^ 
, Katai6,35>«J. Biol. Chem. 274, pp.28845 - 28848, IGgSTfeiC^^bfe^^; 

L7t:35-^{C2pCT> ^aLX^y:fU^y^-i y'^flzmVtco NaPi2agaKCDmffilC 
tt, •7'i7;^NaPi2ageK<0C7^«SP:e'^^5^F (ig^ri#-^3 2) S:, HifeMSii 
II^IC -i^i^^lCr^jg b T# & tlfcJrtM J: y 3^3^ L fcJitV^; XNaPi2a'^i^-df ^ 

NaPi2aMeKl^^;i^li, ^b<^£TbTVNe«r^«-rT^{C|g'^$tlTV\.So b*^ 

Sf^M*7«i7y?.}C^bT=fe». $e):&<5NaPi2a^e®<3D±:&^^iE35)^|g«)e)flfe 
o Se>fC, J:^(Z)BBMVS:MV^T, NaPi2aMeSCJ:SU>mm7^rl§'K§:M^bfc 
o #M#:cfc U^SgbfcBBMV&^^O.l mg•ro^V^. fflJiiiji^S^lC j; tI60#j^®^ 
hU^7A^#'ffi©iJ>mJKyj2t«^?Stt$:M^bfeo Rm^mt. Kataie, 

:«>U. Biol. Chem. 274, pp.28845 - 28848, 1999*^|g^ bT V\S^^S{C^ b feo 
't(Dm^. m2 5CKm't^t)K.. iF^Mv^7>5., Hypv:r>^C[)V^■rtl^C^V^T=fe 

. tfl,»^mzj:i) V ym^mm'&.<D±M-^Uf^rc^ 3tie>cD^^y^)^e)> ^fgf-23 



£BIE# 2003-3006648 



#2 0 0 2 — 2 6 2 0 2 0 



mNpt2C: LALPAHHNATRLC (1BM## : 3 2) 

^^y-D-i (z7i<.mimm ciaOHase) (D^M^^^mmvtcLo mf^htzwrn^ 

•^->>a>ttPerfectHyb^^ (02^, Sr^V^ hODMlSSfe J:t)^'Sfe 

T PCR?SJC J: y ffijig b V ^7 X 1 05 GHasegp^^ c DNA, t-tciU P^^m^ tLX ie?(I# 
#3 5, 3 QK^'r:tVziyi!7 U^^l^^zf^^f-^-tihXPCRmz^ijmmh 
fc^^y •fe7I/r>n/'T^t: K-3-y >^7*t: K^>^f":^-i2r (GAPDH) SrS-cDNA^, Megapr 
ime DNA labeling system (^gf, T^J/'V AA^T 5f iJ-^f &MV^T^^P^ 
^bfefe®$:Mv^;to ty^i-;v<D^mit. BAS>f ^ -i;>^-'T:J-9>f if- (0:?^ 
, ^±y^}[^U) $:MVNT5rfofeo •^0^^&EI2 SDfCa^-To tfrjfo^^®^^ 
{.Ci:y, Sf^Mv5':;^^e)tJ^{CHypVi?:^K:feVNT. M^J&laOHaseCD^^jTlit 

Hyp V "i; X ^ ^ Jfilif l , 25Dmig Jl##M 'SliilC#:& -r -S 1 a OHaseODiife^ 

mlalphaFW: cagacagagacatccgtgtag (iB^J§# : 3 3 ) 
mlalphaRV: ccacatggtccaggttcagtc (K3^J## : 3 4 ) 
gapdhFW: accacagtccatgccatcac (IB^JS-^ : 3 5) 
gapdhRV: tccaccaccctgttgctgta (BB^J## : 3 6 ) 
[0 14 8] 

1 , 25D^BT mCF-Zm^ < m-^ t T^^ y , mFGF-23^#;ig^ J; S FGF-23#M 



ffiE^^ 2003-3006648 




#200 2—262020 



[0 14 9] 

*«^i^stifco cities e)^c^f^t-§^<^ mFGF-zsmi^n^^^stm^ytT.^ 

#®affiS.D.^^y hlC3ClEm#:^3 mg/kg. (PBS) 5:1.1 ml /kg, M 

#l^|^^#IlI^#bfco ^##4,12,24,48,72^^SlC;feV%T, Mt&Ji)il,fc U^P:©- 

&BI2 eica^fo ^^^;#:^g#^l2,24,48^^^^cfev^T, jfii^;r;^^:t:j{j;ve/>a 

[0 15 0] 

FGF-23?:^g^K:^m, r tic j: FGF-23ge®©^^Xl±t^iI>S:#"9 

#M ^ cfifnt- ^ ^ffi b T v^ § :i ;^)^ 6) FGF-23:«)'{3gitjicf^Mt- -5 zi t?^ b -5 

mm'pmmvtwuz-^^'^x. FG¥-23<Di^^^mm'r^zLiiK.j;:vmmB'pm^^M 

[0 15 1] 



.SEQUENCE LISTING 



<110> KIRIN BEER KABUSHIKI KAISHA 



7 6 
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<120> ANTI FGF-23 ANTIBODY 

<130> P02-0593 

<140> 
<141> 

<150>2001-401689 
<151>2001-12-28 

<160> 36 

<170> Patentin Ver. 2.0 

<210> 1 

<211> 251 

<212> PRT 

<213> Homo, sapiens 

<400> 1 

Met Leu G.ly Ala Arg Leu Arg Leu Trp Val Gys Ala Leu Cys Ser Val 
1 5 10 15 

Gys Ser Met Ser Val Leu Arg Ala Tyr Pro Asn Ala Ser Pro Leu Leu 



Gly Ser Ser Trp Gly Gly Leu He His Leu Tyr Thr Ala Thr Ala Arg 



20 



25 



30 



35 



40 



45 



2003-3006648 



2 002—262020 



Asn Ser Tyr His Leu Gin lie His Lys Asn Gly His Val Asp Gly Ala 
50 55 60 

Pro His Gin Thr He Tyr Ser Ala Leu Met He Arg Ser Glu Asp Ala 
65 70 75 80 

Gly Phe Val Val He Thr Gly Val Met Ser Arg Arg Tyr Leu Cys Met 

85 90 95 

Asp Phe Arg Gly Asn He Phe Gly Ser His Tyr Phe Asp Pro Glu Asn 
100 105 110 

Cys Arg Phe Gin His Gin Thr Leu Glu Asn Gly Tyr Asp Val Tyr His 
115 120 125 

Ser Pro Gin Tyr His Phe Leu Val Ser Leu Gly Arg Ala Lys Arg Ala 
130 135 140 

Phe Leu Pro Gly Met Asn Pro Pro Pro Tyr Ser Gin Phe Leu Ser Arg 

145 150 155 160 

Arg Asn Glu He Pro Leu lie His Phe Asn Thr Pro He Pro Arg Arg 
165 170 175 

His Thr Arg Ser Ala Glu Asp Asp Ser Glu Arg Asp Pro Leu Asn Val 
180 185 190 



Leu Lys Pro Arg Ala Arg Met Thr Pro Ala Pro Ala Ser Cys Ser Gin 

195 200 205 
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#2 0 0 2-2 6 2 0 2 0 



Gltt Leu Pro Ser Ala Glu Asp Asn 
210 215 

Gly Val Val Arg Gly Gly Arg Val 
225 230 

Pro Glu Gly Cys Arg Pro Phe Ala 
245 



Ser Pro Met Ala Ser Asp Pro Leu 
220 

Asn Thr His Ala Gly Gly Thr Gly 
235 240 

Lys Phe lie 
250 



<210> 2 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 2 

ccggaattca gccactcaga gcagggcacg 30 

<210> 3 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



ffilEi^ 2003-3006648 



#2 002 — 262020 

<400> 3 

^ataagaatgc ggccgctcaa tggtgatggt gatgatggat gaacttggcg aa 52 

<210> 4 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 4 

ataagaatgc ggccgctcag atgaacttgg cgaa 34 

<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 5 

ataccacggc agcacaccca gagcgccgag 

<210> 6 
<211> 30 
<212> DNA 



30 



mil#2.0 03-3006648 



^^#2002—262020 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

ctcggcgctc tgggtgtgct gccgtggtat. 30 



<210> 7 
<211> 33 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 7 

atgaattcca ccatgttggg ggcccgcctc agg 33 

<210> 8 
<211> 49 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 8 

atgcggccgc ctaatgatga tgatgatgat ggatgaactt ggcgaaggg 49 



ffiSEi^ 2003-3006648 



#2002—262020 



<210> 9 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic peptide 
<400> 9 

Tyr Pro Asn Ala Ser Pro Leu Leu Gly Ser Ser Trp Gly Gly Leu Cys 
15 10 15 

<210> 10 
<211> 21 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic peptide 
<400> 10 

Arg Asn Ser Tyr His Leu Gin He His Lys Asn Gly His Val Asp Gly 

15 10 15 

Ala Pro His Gin Cys 
20 



8 2 
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<210> 11 
<211> 21 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic peptide 
<400> 11 

Arg Phe Gin His Gin Thr Leu Glu Asn Gly Tyr Asp Val Tyr His Ser 
15 10 15 ■ 

Pro Gin Tyr His Cys 
20 



<210> 12 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic peptide 

<400> 12 

Gly Met Asn Pro Pro Pro Tyr Ser Gin Phe Leu Ser Arg Arg Asn Glu 
1 5 10 . 15 



ffiiE# 2003-3006648 



#2002—262020 



Cys 

<210> 13 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic peptide 

<400> 13 

Cys Asn Thr Pro He Pro Arg Arg His Thr Arg 
15 10 

<210> 14 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic peptide 

<400> 14 

Pro Arg Arg His Thr Arg Ser Ala Glu Asp Asp Ser Glu Arg Cys 
15 10 15 



ffi|tE# 2003-3006648 




#2 002—2 62020 



<210> 15 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic peptide 
<400> 15 

Ser Ala Glu Asp Asp Ser Glu Arg Asp Pro Leu Asn Val Leu Lys Cys 
15 10 15 



<210> 16 
<211> 14 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic peptide 
<400> 16 

Leu Pro Ser Ala Glu Asp Asn Ser Pro Met Ala Ser Asp Cys 

15 10 

<210> 17 
<211> 15 
<212> PRT 



8 5 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic peptide 
<400> 17 

Gly Gly Thr Gly Pro Glu Gly Gys Arg Pro Phe Ala Lys Phe He 

1.5 10 .15 



<210> 18 
<211> 14 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic peptide 
<400> 18 ^ 

Gly Leu He His Leu Tyr Thr Ala Thr Ala Arg Asn Ser Gys 
1 5 10 



<210> 19 
<211> 28 
<212> PRT 

<213> Artificial Sequence 

<220> 



£BII# 2003-3006648 
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<223> Description of Artificial Sequence: synthetic peptide 
<400> 19 

Thr He Tyr Ser Ala Leu Met He Arg Ser Glu Asp Ala Gly Phe Val 
15 10 15 

Val He Thr Gly Val Met Ser Arg Arg Tyr Leu Cys 

20 25 



<210> 20 

<211> 18 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic peptide 
<400> 20 

Met Asp Phe Arg Gly Asn He Phe Gly Ser His Tyr Phe Asp Pro Glu 
15 10 15 

Asn Cys 



<210> 21 
<211> 23 
<212> PRT 



ffitiE# 2003-3006648 



# 



4f 2 002 — 3 62020 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic peptide 
<400> 21 

Ser Pro Gin Tyr His Phe Leu Val Ser Leu Gly Arg Ala Lys Arg Ala 
1 5 • 10 15 

Phe Leu Pro Gly Met Asn Cys 
20 

<210> 22 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic peptide 
<400> 22 

Arg Asn Glu lie Pro Leu He His Phe Asn Thr Pro He Cys 
15 10 

<210> 23 
<211> 16 
<212> PRT 



8 8 



2003-3006648 



1^1^ ^2002 — 262020 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic peptide 
<400> 23 

Ala Arg Met Thr Pro Ala Pro Ala Ser Cys Ser Gin Glu Leu Pro Ser 

15 10 15 



<210> 24 
<211> 24 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic peptide 
<400> 24 

Ser Asp Pro Leu Gly Val Val Arg Gly Gly Arg Val Asn Thf His Ala 
1 5. 10 15 

Gly Gly Thr Gly Pro Glu Gly Cys 
20 



<210> 25 
<211> 25 
<212> DNA 



ffiltE# 2003-3006648 



002 — 262020 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 25 

attagccact cagtgctgtg caatg 25 

<210> 26 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 26 

gcagcctggc ctggggacct a 21 

<210> 27 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 27 

ggaattccac catgctaggg acctgcctta gactc 35 

9 0 ffiliE# 2003-3006648 



2 002—262020 



<210> 28 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 28 

atagtttagc ggccgcctag acgaacctgg gaaaggggcg aca 43 

<210> 29 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 29 

ttcgcccacg gcaacacacg caaagcgccg aggac 35 

<210> 30 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



<220> 



fflSE# 2003-3006648 



#2 00 2 — 262020 



• 



<223> Description of Artificial Sequence: synthetic DNA 
<400> 30 

gtcctcggcg ctttgcgtgt gttgccgtgg gcgaa 35 

<210> 31 
<211> 4 

<212> PRT 

<213> Homo sapiens 

<400> 31 
Arg His Thr Arg 
1 

<210> 32 
<211> 13 
<212> PRT 

<213> Htts musculus 
<400> 32 

Leu Ala Leu Pro Ala His His Asn Ala Thr Arg Leu Cys 
15 10 . 



<210> 33 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 



9 2 
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<223> Description of Artificial Sequence: synthetic DNA 
<400> 33 

cagacagaga catccgtgta g 21 

<210> 34 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 34 

ccacatggtc caggttcagt c 21 

<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 35 

accacagtcc atgccatcac 20 

<210> 36 
<211> 20 



9 3 ffi|iE# 2003-3006648 
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—262020 



<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 36 

tccaccaccc tgttgctgta 20 
[0 15 2] 





¥^2 : 


-^^i^DNA 




^#3 : 


-^^DNA 




^#4 : 


-^J^DNA 




1-^5 : 


-^^DNA 




l=#6 : 


-^fi&DNA 




l#7 : 


-^^DNA 


mrn^^ 8 : 


■^^DNA 




l#9 : 




mm^ 


1-^10 : 




mm 


: 


K 


mm 


|#12 : 




mm^ 


|#13 : 






i:#14 


: ^^^-If^ F 




l#15 




mm^ 


|#16 


: ^WL^Zff- K 


mm 


S#17 




mm^ 






mm 




: ^^^^^ K 
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i:#20 : 


-^^^^^^ F 


SB^J##21 : 








^m^'f'f' F 




f T^/do : 


F 




»=>. n yi _ 

?-^24 : 


-^^/^^^ F 




|#25 : 






tit. . 






|#27 : 


: ^^^DNA 




F#28 : 


: -^^DNA 


iB^JI 


1-^29 ; 


: #^DNA 




1-^30 


: ^^DM 




|#33 


: ^^DNA 




|#34 


: -^^DNA 




|#35 


: -a-^DNA 




i:#36 


: -^^DNA 



[01 A] 

cH0-FGF23H^jig^#_h?f&sDs-/j<y Ti'U;i/r^ F^f *n: 
FGF-23^ U n - "t? ^ > :/n ^ >r > ^Ic J: m^^#:FGF-23M 

^ I? feNT^ii^;^- 1; C5Fc{a!im>^- *^#:&-r S „ hFGF23-48*n:# j: tJ^ hFGF23-148i/t^ 
[01 B] 

CYL0-?GF23mm^m±mi)-^ h mm b feFGF-23^«SI a ^ ^ N5^MJ^;t ^ J: t)fC5^ 



ffi|iE# 2003-3006648 



^ii^2002 — 262020 



mic] 

CH0-FGF23Hi:CH0-FGF23RQj|iJig^^|±?t Sr^tl^tl^JRb, SDS-jK VT^V JV 
»; jffi^X.#iFGF-23g ^ $fim^#FGF-23RQM 9 ^ ife i: t>*-e tl Of^TO & ^ffi 
[02] 

mFGF-23/Kl> ^P-:^;i/m#^'e&'5hFGF23-25iiL#S:St9^bb. ^ffi^iri^il 
LThFGF23-237tll:#:&MV^fc■!?•> K-f 5^ELISAT?FGF-23HSfi«CZ)M^&IIJSb 

[gI3] 

iitFGF-23=Ey ^n-^;i/m#:T*FGF-23HgaK5:i?5!.^tfcI^b. ^tl^rSDS-JjfU 
[04] 

mFGF-23^ 7 n S^Sfb mFGF-237K U ^ D -:^;l'^llf$:T'^m 

^-y-:^ F-f ^y^ELISAlCT5Wi^bfeFGF-23H^;RMe«> N^M^^H^jKU 

[05] 

FGF-23M ^ -?-(^-WiT§P^^ J: t>mFGF-23^ J ^ XI —rjS/mJ^ 

(3D^^gms:5^^^®^c^bfe0-e&Sc (^WJi2) 

[06] 

2C3B^#:&©^B'ftl^#:^lbTMVN, ^ffim#:i: bTlC3Hm#:> lD6A^^fcJ:tJf 
3ClEiii#; & M V N EL I SA^ WiS U feFGF-23^ K S: ^*6^ IC b j^:^ ^ 
t-0T'feSo (^MM13) 
[07] 

CH0-FGF23H«BJig Sr^flt 5? ~ F V^7>^ J: U b feJfil^SlC'^* tlSFGF-23H 
Sa«&lC3HiJL#:. lD6Am#:^ fej:tJ^2G3B^5^:#^©^'fbbfel/S?>$:Mv^T^3^ 



ffifEiJt 2003-3006648 



#2002—262020 
j: t>*lC3H*n;^!f:-e=^ffi L fcM^ ^^t" glT'^ S . (^JfeMl5) 

5Fnb> 0. 0.5, 1. 2, 4, 8, 24^H-^'>drn/<-h"tSCli:T^feCSf^mS:SD 
[09] 

20 ng®'#igFGF-23MeKfCtl Mfe^tfelitl h«S:Ji^?iS50%lC^S J: "5 
5^iSFGF-23Sa^K:fi5(5i--S'f^l&#i&^ffibfe*gm%zitt- gf^^feSo (^S6M16 

) 

[gll 0] 

20 ng(D3|fSgFGF-23^a^lChn>lf>&^^m unit/MlT'MD 3^K>f 
2k2mi$>^m^^X^:i^^^yy^UV^^ y^'^mmh. ^|gFGF-23g^^ 

[011] 

h n y\^ymmtfym.WMX:&^\:LJVVy<D^^yt5J;:X:^i^^^yX20 ne<Dm 
m V feFGF-23M e MiC h (Ditm^W^mWo IC ;& ^ J: IC^iD b T 4 

y^=Ly<-hh. sDs-:^vri^v)\yr^\^^^ji'nM.^mi^x^mL> 2k2mi^ 

^m^^X^:!^:x^y:fuyv='^ y^f^mMl^X. «lgFGF-23Se^Jc*5l^^Sf^ 
Iti^^^ffibfeM^Sra^-tm^e^So (IIJgMl7) 
[01 2] 

10 g(Z)5»i§FGF-23S e^i:^^yh®«^ 24^TOf D b T 22kDa® U 
F&^^S-tirfeo r(Z>22kDaCDJj<y'<:;^5^F&ill2A2Bm#^;)Sj^A"t?5W|gb, SDS- 

bfezii:^^t-0T'&-5c (IliSMis) 

[013] 
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2C3B^#; & mmt h sciEmi^ * i± iD6Am#^^=^ m -t § eli sa^^ & ffi V a t. ja 

3i'ffi#m^b2em#CDM HSJif^g mm^X-mw. b fcjfe?gt-9- > t;/";!. tfi® fgf-23^ & n 

[014] 
[01 5] 
[01 6 A] 

mm b V i> >^FGF-23RQM W ?: SDS-/J< U T U ;i/ T ^ K^f ;i/«^?3ci&"e:^^il 

mi 6B] 

mm b ^7 >^FGF-23g a m^mm^m b t, 2C3Bm#: H^^b b » mmmtfi 
p^nLxsGiEtfcw^m^^x. -^^ y.FG¥-23m^^mm^m^i^r=.m^^m-tmx 
immmzz) 
mi 7] 

2C3Bm^S:M^bb>^ffiMm#ii: bT3ClE^#:S:fflv^fcELISA^&MV^T, 27 
~30iIifr(DHypV X S J; th'MM V C7 ;^ J: y b fejfil^f ifiO |^:^tt(Z)FGF-23® 

[01 8 A] 

GMm<DBkWm'r m^Mm b feFGF-23HM e ^ -ESfe U 5 itt gig-^ b 

. ig-^=^i, 4, 9^ra^itb;ti:r5T'a5jfiib, Jfil^cfi®l,25DmS^?i^bfeM 

[018B] 

75ii&®BALB/c||v^X 6^JC0.025Atg®l,25DS:lt]KW{C|Sl-§^b. ^#^8^ 
r^i^ji b ^ i: r 5 T'^jfli 5: ^fr V ^, jlii^t cfJ <Z)FGF-234 m% b feligm S: at b 0-e 
^<So (^»J24) 
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[®19A] 

tmxlb^o (IIJiM25) 
[019B] 

mX-S>^o (IIJ6M25) 
[|2ri9C] 

7jii&0DWistar^>y h{CO.755i0#J-a^t?Tf'->S:MllbfeCE-2 (0:$:, 1/ 

^fec ?g®:feS:#;tT3 3ara^JC^gjfilL/fco 2C3Bmf*:$:®*g'fl:b, 3ClEmf*:S:m 

^1 L feELISA^ M V ^ T Jfil^ tfi <Z)FGF-23^iM b ^M:^ & ^"T ^ 

<5o (llliM25) 
[^2 0] 

t=.mX^^. (I^WJ26) 
[®2 1 A] 

) 

3 CIE^ y ^ n ~:^;i/*n:#:fe J; t>'^#:&48;#^, S^K B ^ S Jfe^tfJl ,25- 
[®2 2 A] 

r ~ ymm^m-^m- (adenine) ^ § v^ (control) \ZiB\1f^^ M 



£li|iE# 20 0-3-3006648 
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^srHMbfcM:^, -en-rtip < 0.05, p < o.oi-e&oferiisra^t-o im^mm 

29) 

[®22B] 

T7=- >mil:^liW^ (aden ine) & V> itM^lkmi^^ (control) {C ^ It S , M 

^7?^$4t»TVn-5o *, ** liStudent-tjC J: y^iS^^^SrHMbfeM:^. 
^tlP < 0.05, p < 0.011?^ofe3i:$:^t-o (lligM29) 
[gI22C] 

9) 

CS2 2D] 

liWgl$&*^e>70^S®bfeT5^->mm:feMWI^(adenine)feSVNtt®^:feM 
WS¥(control)}C, 3ClE^;t#:^g#%b<^«#: (vehicle) ^Jg^b, 12^r4^lC 

i5\ff^skmi,25-P\^ Kn:ar^tf^^>Da^(?)^>fb$:^bfe0i?^-So M^-fiili 
i^^mM. "tn^enp < o.os, p < o.oit?feofer^&att-o (lliiM29) 

m2 3] 

X-l.inked hypophosphatemia rickets (XLH) B#6i&0D'ffiBfJ^ IH^S^^phex 
5t^^®^M^fe, Jgjfil^^i^, feJ:tJJjfil^*<Z)FGF-23^^^$:a^b7^EI*t?feSo 
(^ifeM30) 
[I1I24] 

iE^V'^>?>{C2C3B^#:, 3ClE*n;#:, -■o<Dmi^(7)m^^mt.t=.\tmi^ (PBS) 

a# b fern H @ (day 1):^ 6, t)fic2a g (day 2)(D]kmvymmm^^orc^mx'& 
So ^R^^^B^^¥*l^'^a+/-^^P^^^?^^tlTv^-5„ *, ** iistudent-ttci:y^s 
m^^^mmi^t=.m^. mi^n^^i^ith^n^env < 0.05, p < o.oiTi^^tc 

:r.t.^m-to a, b liStudent-tiCi: y^tS^^^&HilbfeM:^, ^tV^tlp < 
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0. 05, p < 0.01-efeoferilS:5tf , (MMMSl) 

[^2 5A] 

m^m-^ (WT) ^ i: mypv ^ (Hyp) {C2C3Bm^ SClEJn:^:©^-^*^ (Ab) 
(PBS) S:;Kmm#bfe^, 1, 70SlCfei:)-SJfllittU>gE^^^. 1,25- 

n F n =3p If ^ >Dm^> mr)}^-^^y^ify-'yy^- -^^ss l st- ^ 

< o.ou P < o.ooiT^&ofer ii^r^fo jfii*i,25->:;ti Fn^e/tf^^>Da-g 

li, #l¥ral^*■ro^i3fDL/feJ^itms:Mv^T^B!^^U7t^mT'fe^o (iiS6W2) 

[02 5B]. 

jSf^M V X (WT) J: myp V (Hyp) JC2C3B*jt#: il 3ClE*i#:® M-^i© (Ab) 
(PBS) ^nm^^X^tL^. 4 0@{Cfett^JfilEfJU>m^S-S> 1,25-$;? 

TVASo «, «« »Student-t^cJ; ^tl-€4%P < 0.0 

1, P < o.oon?feofer ii&a^-to (lliiM32) 

[02 5C] 

^^mr? ^ X (WT) IB J: t>*Hyp V "i^ X (Hyp) tC2C3Bj/i^$: 3C1E^#:® (Ab) 
(PBS) S:#iam-#Ufc^, 4 H B ICfel^tS WHiJ: U MSSL;tBBIIV(Z)N 

aPi2ageKcD^^S&'i7x>^^>:/ny5^w ^^^^•ei^'Bfbfcgl (Jta) > ^ 

e>tMC-?-tie>©U :y^|gf^?Sffi$:^bi^lK (TIS) ^!S|}C-#^bfcBBMVCD 

-febbeta-actinS:gg^U7£:^S:l^^{C3^bT&So V 
^t+/-:^mig^-??^StlT;fey> ^4x^tin=3l?$)S. (^iiM32) 
[0 2 5 D] 

S^^Mt "^7 X (WT) j3 j: t/Hyp -7 ^7 (Hyp) lZ2CZmi^ t: SClE^^O^g-^i^ (Ab) 
^7£:li^# (PBS) 4 0S}c^l-t^^liiJ:yMI^L7^RNAS:M 

WT, laOHaseM'e^®#§^^fb&il?Wbfcyif>:/n^y5^-f >^^T&So iM 

[02 6] 



10 1 



2003-3006648 



^||^# 2002 — 262020 

itstudent-nz^ij^M^^^-kmrnvtcmm^ ^ti^np < O.Ol, p < O.OOl 
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[0 2 7] 

ISF^M V ^7 (WT) J: tJ^HypV "i? (Hyp) IC2C3B^# i:3ClEjrL#:(Z)M-^^ (Ab) 
^feltiE-ft (PBS) $:^#bfe^tc|gmb:fe:*cffil#, E#:S:t)JJiEr#®Xilil£:^lif# 
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